
1 

The Role of Labor Market Polarization in Disability among 
Working-Age Americans  

Sarah Garcia, University of Minnesota 
DOL Summer Data Challenge Final Report 

Acknowledgements: Funding for this research was provided by the Chief Evaluation Office of the U.S. 
Department of Labor (DOL) through the DOL Summer Data Challenge on Equity and Undeserved 
Communities. This report was prepared for the U.S. Department of Labor (DOL), Chief Evaluation Office 
(CEO) by Sarah Garcia. The views expressed are those of the author and should not be attributed to DOL, 
nor does mention of trade names, commercial products, or organizations imply endorsement of same by 
the U.S. Government. I would like to thank the Manhattan Strategy Group, and Blake Dohrn in particular, 
for their guidance. The findings and conclusions in this paper are those of the author and do not 
necessarily represent the views of the Research Data Center, the National Center for Health Statistics, or 
the Centers for Disease Control and Prevention. Data collection for the National Health Interview Survey 
(IPUMS-NHIS) was approved by the NCHS Research Ethics Review Board. Analysis of de-identified 
data from the survey is exempt from the federal regulations for the protection of human research 
participants. Analysis of restricted data through the NCHS Research Data Center is also approved by the 
NCHS ERB. 

 



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

2 

Table of Contents 
Executive Summary ........................................................................................................................ 4 
Introduction ..................................................................................................................................... 6 

Disability .................................................................................................................................... 6 
Labor Market Polarization .......................................................................................................... 7 
Mechanisms Linking Labor Market Polarization and Disability ............................................... 7 
Social Welfare ............................................................................................................................ 9 
Prior Research ............................................................................................................................ 9 
Current Project ........................................................................................................................... 9 

Methods......................................................................................................................................... 10 
Data .......................................................................................................................................... 10 
Measures ................................................................................................................................... 11 
Sample selection criteria .......................................................................................................... 12 
Analysis Plan ............................................................................................................................ 13 

Results ........................................................................................................................................... 14 
Descriptive Results ................................................................................................................... 14 
Multivariate Results for Labor Market Conditions .................................................................. 14 
Multivariate Results for Labor Market Polarization ................................................................ 18 
Sensitivity Analysis .................................................................................................................. 20 

Discussion ..................................................................................................................................... 20 
Summary .................................................................................................................................. 20 
Implications .............................................................................................................................. 20 
Limitations, knowledge gaps, and future research ................................................................... 21 
Recommendations for new data collection efforts and future DOL funding proposal ............ 22 
Conclusion ................................................................................................................................ 23 

References ..................................................................................................................................... 24 
Tables ............................................................................................................................................ 29 

Table 1. ..................................................................................................................................... 29 
Table 2. ..................................................................................................................................... 31 
Table 3. ..................................................................................................................................... 33 
Table 4. ..................................................................................................................................... 35 
Table 5. ..................................................................................................................................... 37 
Table 6. ..................................................................................................................................... 39 
Table 7. ..................................................................................................................................... 41 



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

3 

Table 8. ..................................................................................................................................... 43 
Table 9. ..................................................................................................................................... 45 
Table 10. ................................................................................................................................... 47 
Table 11. ................................................................................................................................... 49 
Table 12. ................................................................................................................................... 51 
Table 13. ................................................................................................................................... 53 

Figures........................................................................................................................................... 55 
Figure 1. .................................................................................................................................... 55 
Figure 2. .................................................................................................................................... 56 
Figure 3. .................................................................................................................................... 57 
Figure 4. .................................................................................................................................... 58 
Figure 5. .................................................................................................................................... 59 
Figure 6. .................................................................................................................................... 60 
Figure 7. .................................................................................................................................... 61 
Figure 8. .................................................................................................................................... 62 
Figure 9. .................................................................................................................................... 63 
Figure 10. .................................................................................................................................. 64 
Figure 11. .................................................................................................................................. 65 

Appendices .................................................................................................................................... 66 
Appendix A. ............................................................................................................................. 66 
Appendix B ............................................................................................................................... 67 
Appendix C. .............................................................................................................................. 69 

 
 

 



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

4 

Executive Summary 
This study examined the association between labor market changes and disability among 

working-age Americans at the county-level. I theorized that deindustrialization—or the decline 
of industrial capacity due to social and economic change—created a polarized workforce in 
which economic and social circumstances are driving up rates of disability among marginalized 
American workers affected by these changing conditions. Because states vary in the generosity, 
restrictiveness, and duration of welfare assistance provided, I also examined whether social 
welfare moderated the association between labor market changes and disability.  

I used IPUMS NHIS for disability and sociodemographic measures, the U.S. Census 
Bureau’s County Business Patterns data for labor market measures, and the University of 
Kentucky Center for Poverty Research’s National Welfare data for state-level social welfare 
measures. I used a year and county fixed-effects OLS regression model to estimate the 
associations between labor market measures and disability from 1980-2017. 

I found that labor market conditions—operationalized as the percentage of goods-
producing and service-providing businesses in a county—were associated with disability at the 
county-level, and that these associations remained after controlling for county-level 
sociodemographic characteristics (e.g., education, marital status, income, GDP, or the sex 
composition of the county). Higher percentage of goods-producing businesses was associated 
with lower rates of disability and higher percentages of service-providing businesses was 
associated with higher rates of disability. For goods-producing businesses, I found that there 
were statistically significant positive interaction effects for unemployment and SSI for most 
outcomes, and negative interaction effects for minimum wage and SSDI for most outcomes. For 
service-providing businesses, there were positive interaction effects for SSDI for most outcomes 
and negative interaction effects for unemployment and SSI for most outcomes.  

The results for labor market polarization—operationalized as the percentage change in 
goods-producing and service-providing businesses—varied by outcome. There were no 
associations between labor market polarization and activity limitations (from 1980-1996), ADL 
limitations and IADL limitations. Labor market polarization was associated with activity 
limitations in the more recent period (1997-2017) and both functional limitations measures. No 
consistent trends in interactions effects emerged.  

The findings suggest that interventions to increase manufacturing-sector jobs would 
reduce rates of disability among working-age Americans. Government interventions to increase 
goods-producing jobs might include subsidies for new businesses and incentives to maintain 
U.S.-based goods-producing businesses. Many of the interaction effects were also significant for 
minimum wage, indicating that interventions to increase goods-producing businesses paired with 
minimum wage increases may reduce disability among working-age Americans. Additionally, 
interventions to increase educational attainment would also promote economic stability and 
potentially reduce rates of disability. Furthermore, job-training programs that match local 
opportunities would bolster labor demand and may reduce disability. Place-based job retraining 
policies could reduce the economic hardship experienced by residents in regions with changing 
labor market opportunities and thus reduce disability.  

The Department of Labor (DOL) has a stake in understanding the relationship between 
labor market conditions and disability to maintain the U.S. workforce and economy. Data 
collection efforts in the future should involve linking health survey data to U.S. Bureau of Labor 
Statistics data for researcher use and fund proposals that examine the effect of workforce 
intervention efforts on the health and wellness of American workers. Future DOL funding 
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proposals for comparative research examining the efficacy of various interventions in the same 
geographic regions would shed light on interventions that are most effective in increasing 
employment and maintaining health among displaced workers. If disability continues to increase 
and employment interventions are not available for disabled workers, a decline in the overall 
workforce is likely. 

Additionally, while this study used a structural measure of labor market conditions, future 
data collection efforts by the DOL should reconsider how the labor market participation rate is 
defined to reduce underestimates in unemployment statistics. Furthermore, consistency in how 
disability is defined will be an important component to examine trends in disability and labor 
force participation over time.    
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Introduction 
Donald Rose started collecting disability insurance from the government in 1996 after 

being pinned between two pillars at the sawmill where he worked. Rose is 42 but looks older 
because of his deteriorating discs from the injury and chronic back pain. Although Rose is now 
on Medicare, his financial situation and medical condition require that he obtain non-covered 
healthcare services from a free mobile clinic when it comes to town. Rose’s story is 
representative of the experience of residents of a small southwestern city in Virginia called 
Grundy where poverty, joblessness, poor health, and disability are rampant (Khazan, 2015). 
About 28% of residents in the surrounding county of Buchanan live in poverty, over 16% have a 
disability, and only 38% of working-age residents are employed (SSA, 2018b; U.S. Census 
Bureau, 2018a). In contrast, in the northeastern side of Virginia in Arlington, 6% of the residents 
live in poverty, less than 4% of working-age residents have a disability, and nearly 77% of 
working-age residents are employed (SSA, 2018b; U.S. Census Bureau, 2018b). What factors 
contribute to the vastly different economic and social conditions of two counties within the same 
state? I theorized that deindustrialization—or the decline of industrial capacity due to social and 
economic change (Kollmeyer, 2009)—has created a polarized workforce in which economic and 
social circumstances are driving up rates of disability among marginalized American workers 
affected by these changing conditions. I examined to what extent disability among working-age 
Americans is attributable to deindustrialization, which has constrained job opportunities in 
regions like the coal-mining industrial town Grundy and expanded opportunities in regions 
relying on white-collar industries like Arlington. 

Disability 
Physical disabilities have increased among midlife Americans, defined as ages 40-64 

(Martin, Schoeni, & Andreski, 2010). Appendix A outlines trends in each of these disabilities as 
described in prior literature. Physical disabilities include difficulty with typical daily activities 
(such as work), activities of daily living (ADL), instrumental activities of daily living (IADL) 
and functional limitations. ADLs measure the ability to provide self-care and include activities 
such as eating, bathing, dressing, toileting, transferring from bed and chairs, and walking around 
the house (Crimmins, 2004). IADLs include activities such as doing housework, shopping, 
preparing meals, using a telephone, managing medications, managing money, and using 
transportation (Crimmins, 2004). Finally, functional limitations are defined more generally as 
difficulty with basic functions such as seeing, lifting and carrying, climbing, and walking 
(Freedman & Martin, 1998).  

I examined the age-adjusted trends in each of these disabilities to determine whether 
rising disability is independent of the age distribution of the population, and found that trends in 
disability varied by the measure. Figures 1 and 2 show rates of activity limitations over time in 
the U.S. among working-age Americans (ages 18-64) using Integrated Public Use Microdata 
Series National Health Interview Survey (IPUMS NHIS) data. Activity limitations varied 
throughout the period from 1973-2017. While the crude rate of activity limitations increased 
from 1997-2017, much of this increase was attributable to an aging population. Figure 3 shows 
the rates of ADL and IADL limitations in the U.S. among working-age Americans (ages 18-64) 
over time. Both age-adjusted ADL and IADL limitations increased over time, from about eight to 
13 per 1,000 people and 22 to 27 per 1,000 people, respectively. While functional limitations 
varied over the time period with no stable trend (Figure 4), the average number of age-adjusted 
functional limitations reported increased over time from 1.4 to 1.6 (Figure 5), indicating that 

https://nhis.ipums.org/nhis/
https://nhis.ipums.org/nhis/
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Americans are reporting more functional limitations than in the past. The overall trend shows 
that some physical disabilities have increased over time and some have remained stable.   

Labor Market Polarization  
US labor market conditions have changed dramatically during the period coinciding with 

the rise in disability (1990s through mid-2000s) (Autor & Dorn, 2013). During this time, an 
economic restructuring of the US labor market reshaped the composition of industries that 
provide jobs to American workers (Kalleberg, 2009). The changing labor market associated with 
deindustrialization, or labor market polarization, has reduced demand for middle-income 
industry jobs, particularly jobs that do not require a college degree, and increased demand for 
low-wage service sector jobs and higher-wage positions requiring a college degree (Autor & 
Dorn, 2013). The availability of middle-income jobs in goods-producing industries, which 
historically provided middle-class economic stability for workers without a college education, 
has declined steadily (Newman & Winston, 2016). 

Labor market polarization began in the 1980s (Acemoglu & Autor, 2011; Autor, 2010). 
About two million manufacturing jobs were lost between 1980 and 2000, and this loss 
accelerated to 5.5 million lost between 2001 and 2009 (Hernandez, 2018). For example, coal-
mining jobs declined 60% from 1980 to 2015 (from 242,000 to 100,000 workers) (Tabuchi, 
2017). Overall, goods-producing industries declined from 29% of total employment in 1987 to 
less than 15% in 2014 (Seltzer, 2019). Furthermore, employment in such industries has become 
increasingly tenuous due to globalization, automation, and other technological advances (Autor 
& Duggan, 2006; Kalleberg, 2009; E. Krause & Sawhill, 2017). Figures 6 and 7 show the change 
in goods-producing and service-providing industries over time. The percentage of business 
establishments, employment, and payroll have steadily declined for goods-producing industries 
and increased for service-providing industries since the mid-1980s. 

Mechanisms Linking Labor Market Polarization and Disability 
The recent “diseases and deaths of despair” theory suggests that the bleak social and 

economic outlook associated with labor market polarization fosters mounting midlife distress 
and serious health outcomes for those previously employed in middle-income jobs (Case & 
Deaton, 2015). Displaced workers (i.e., those not in the labor force who previously worked in 
declining industries) were more likely to experience pain, take pain medication, have a disability, 
and reported low levels of daily emotional wellbeing and health compared to those in the labor 
force (Krueger, 2017). 

Labor market polarization can lead to disability or exacerbate existing disabilities through 
a loss of socioeconomic resources, the bodily response to chronic stress, poor health behaviors, 
and discrimination in the labor market among the disabled. The combination of prior bodily 
wear-and-tear from manual labor, coupled with high rates of unemployment, stress, and 
detrimental health behaviors and exposures make disenfranchised workers vulnerable to 
disability and the negative economic implications associated with it in the U.S. (SSA, 2018a). 
Rising disability among working-age Americans means a larger proportion of the US population 
is at risk of poverty and declining health. 

Socioeconomic status (SES). Occupation and employment are determinants of access to 
socioeconomic and other resources—such as health insurance, income, housing quality, 
residential neighborhood quality, social networks, and quality of working conditions—that can 
foster health and wellbeing (Benach et al., 2014; Link & Phelan, 1995). Declining work 
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opportunities lead to unemployment and a loss of these health-promoting resources (Krueger, 
2017). Prime-age workers in declining industries who experience unemployment are often more 
vulnerable to the effects of job loss. These workers often have limited transferable job skills, 
endure longer jobless spells, may lose a significant proportion of retirement wealth accumulated 
in the decade preceding retirement, and are more likely to find lower-paying service industry 
jobs with fewer opportunities for advancement (Alderson & Nielsen, 2002; Carrington & Zaman, 
1994; Chan & Huff Stevens, 2001; Pierce & Schott, 2016). 

Midlife distress. Chronic stress—such as that induced from job loss and unemployment—
can induce physiological responses like elevated stress hormones and overstimulate 
neuroendocrine and neuroendocrine-immune systems, leading to disability over time (McEwen, 
1998; Warr, 1984). Krueger (2017) found that prime-age men who were out of the labor force 
reported more stress and were more likely to report poor health and disability, suggesting a 
relationship between stress and disability. Long-term unemployment in particular is a chronic 
stressor associated with higher stress-cortisol levels and disability (Bureau of Labor Statistics, 
2016; Dettenborn, Tietze, Bruckner, & Kirschbaum, 2010; McEwen, 2008; Mitchell, 2013). 

Health behaviors and exposures. Social stressors—such as unstable employment and job 
loss—can foster unhealthy coping mechanisms, such as smoking, substance abuse, and poor diet, 
that heighten risk of disease and disability (Kaplan, Madden, Mijanovich, & Purcaro, 2013). 
Environmental exposures associated with deindustrialization may also contribute to disease and 
disability. Technological and industrial advances created to maintain dwindling industries have 
created toxic environments for many who are already experiencing economic disadvantage. For 
example, mountaintop removal mining—a novel technology that blasts apart mountains to 
expose coal seams—in Appalachia led to respiratory disorders from coal dust and well water 
contamination from the dumping of excess rock into streams (Bell & Braun, 2010). 

Additionally, physically demanding jobs are associated with unemployment, job loss, and 
early retirement (Livermore & Honeycutt, 2015; Lund, Iversen, & Poulsen, 2001). Heavy lifting, 
working in uncomfortable positions, long hours, noise, physical strain, musculoskeletal strain, 
and repetitive or continuous muscle strain have all been associated with increases in early 
retirement due to disability (N. Krause et al., 1997). Furthermore, among disabled workers, 
social stressors—such as job loss or unstable employment—may aggravate existing disabilities 
and make finding employment even more challenging (Gallo, Bradley, Siegel, & Kasl, 2000; 
Gallo, Brand, Teng, Leo-Summers, & Byers, 2009). While deindustrialization paired with 
technological advancement has reduced the availability of physically demanding jobs 
(Brownson, Boehmer, & Luke, 2005), previously disabled workers may find that their disability 
is exacerbated by the combination of stress and loss of economic resources associated with 
dwindling employment opportunities.   

Discrimination. Beyond the toll of physically demanding jobs, people with disabilities 
experience marginalization in the capitalist US labor market. People with disabilities are often 
viewed as possessing little productive value (Fine & Asch, 1988), and as a result experience 
discrimination in the labor market. Due to their marginalized position in the social hierarchy, 
people with disabilities have higher unemployment, have lower average incomes, and constitute 
a higher proportion of those living in poverty (Brucker, Mitra, Chaitoo, & Mauro, 2015; 
Burkhauser & Stapleton, 2004; Meyer & Mok, 2018). People with disabilities are more likely to 
experience food insecurity and inability to pay utilities and living costs, and are less likely to 
access necessary medical care (Fremstad, 2009). Displaced disabled workers may experience 
discrimination in the labor market and as a result be more likely to be unemployed, 
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underemployed, and work in low-wage jobs. This can reduce socioeconomic resources necessary 
to maintain health, such as access to health insurance, which can exacerbate existing disabilities 
and create a cycle of unemployment and underemployment.  

Social Welfare 
There is widespread variation in the availability and generosity of state-level social 

welfare across the US. In particular, there is large variation in spending on cash assistance for 
social services that include child care, child welfare, energy assistance, transportation assistance, 
and programs for the homeless (Office for the Assistant Secretary for Planning and Evaluation, 
2004). People in deindustrializing states with generous welfare benefits may not experience the 
negative economic effects of the changing labor market as strongly compared with people in 
deindustrializing states with restrictive welfare benefits, and thus may not experience the same 
risk of disability and the economic implications of living with a disability in a capitalist labor 
market.  

Prior Research 
There is some evidence to suggest that labor force status and disability are associated 

(Boissonneault & De Beer, 2018; Krueger, 2017). Activity limitations among working-age 
Americans increased most dramatically soon after the Great Recession of 2008, suggesting that 
labor force trends affect disability (Choi, Schoeni, & Martin, 2016). However, only one study 
examined whether declining employment among people with disabilities was associated with the 
changing nature of work. Stapleton, Houtenville, and Goodman (2003) used publicly available 
data from the Bureau of Labor Statistics and Current Population Survey to examine whether 
changes in the nature of work account for declining employment among people with disabilities. 
They concluded that changes in the labor market did not account for much of the decline in 
employment among people with disabilities, but they did acknowledge that changes in job 
characteristics might affect employment opportunities among subgroups of people with 
disabilities differently—for example, those with low education. I build on this work by 
examining whether regional changes in the nature of work—resulting from deindustrialization—
are associated with disability.  

Current Project 
Because deindustrialization has not affected all US regions equally, I extended prior 

nationally focused research by studying disability and labor market changes at the county level. 
Manufacturing jobs have declined overall in the US, but the decline has been steeper in certain 
industries. For example, coal industry jobs fell by 27% between 2005 and 2015 (Pierce & Schott, 
2016). Coal industry jobs are prevalent in regions like Appalachia, which also has some of the 
highest rates of disability in the US (SSA, 2018a), yet no research has examined whether labor 
market conditions are associated with rising disability. The first aim of this project was to 
examine whether labor market conditions are associated with disability at the county level. 
Studying disability and labor market changes at a national or state level obscures regional 
economic differences. A county-level approach allowed me to examine how labor market 
conditions are associated with disability regionally. I then examined how labor market 
polarization—or changing labor market conditions—predict changes in disability to understand 
whether shifting economic conditions are associated with disability. The second aim of this 
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project was to examine whether disability is associated with labor market polarization at the 
county level.  

I analyzed self-reported physical disabilities for several reasons. First, self-reports of 
physical disabilities have been shown to be as good, if not better, than medical examinations 
predicting disability (Ferraro & Su, 2000). Second, physical disabilities are more likely to 
emerge during the working years and are often caused by preventable health conditions 
associated with work and stress, such as musculoskeletal conditions (Martin, Freedman, Schoeni, 
& Andreski, 2010). Other disabilities—such as neurodevelopmental, autoimmune and mental 
health conditions—often present at younger ages and are predisposed to selection bias in which 
disability may lead to economic disadvantage.   

I also extended prior research by examining social welfare. Because states vary in the 
generosity, restrictiveness, and duration of welfare assistance they provide, I incorporated state 
welfare variables in my analysis. The third aim of this project was to examine whether welfare 
availability and generosity affects the strength of the association between labor market 
polarization and disability. 

This project incorporated examination of or implications for multiple Department of 
Labor (DOL) policies and programs. Declining goods producing industries reduced the 
availability of well-paying jobs for less educated workers, and the increase in service producing 
jobs increased the availability of low wage service jobs. This project has implications for wage 
policies under the Fair Labor Standards Act. This project also illuminates the ways in which 
social welfare programs may ameliorate the negative economic effects of deindustrialization in 
towns like Grundy. Finally, this project informs social and economic interventions to increase 
employment in regions disproportionately affected by deindustrialization. For example, job 
training that matches local opportunities would bolster labor demand and maintenance of health 
in these regions.  

Methods 

Data  
Outcome. For data on disability, I used the Integrated Public Use Microdata Series 

National Health Interview Survey (IPUMS NHIS) (Blewett, Drew, Griffin, King, & Williams, 
2018). IPUMS NHIS is a cross-sectional nationally representative survey of the 
noninstitutionalized US population. Data are available from 1974 through 2017 and contain 
extensive measures on physical disabilities, SES, and demographic characteristics. I also used 
publicly available data on disability linked to restricted NHIS data from the National Center for 
Health Statistics. The restricted NHIS data allowed me to obtain county-level data on disability, 
whereas IPUMS NHIS only has data at the national level.  

Predictor. I used the US Census Bureau’s County Business Patterns data (CBP) to 
generate measures of labor market conditions and polarization (U.S. Census Bureau, 2019). CBP 
data provide a complete enumeration of US business establishments by industry classification 
codes. Business establishments are physical locations with paid employees and where business 
activity is conducted. Companies can have multiple business establishments with different 
numbers of employees. The main benefit of the CBP is that it provides a complete enumeration 
of US business establishments by industry classification codes. A nontrivial amount of data on 
employment and income is withheld from other data sources, such as the employment and 
industry earnings data from the Bureau of Economic Analysis, because the Census Bureau is 
legally prohibited from releasing information that would identify the operations of individual 

https://nhis.ipums.org/nhis/
https://nhis.ipums.org/nhis/
https://www.cdc.gov/rdc/b1datatype/Dt1225.htm
https://www.census.gov/programs-surveys/cbp.html
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employers. Additionally, closure of business establishments are more permanent than layoffs of 
individual workers in the sense that it is more difficult for jobs to return once a business 
establishment has permanently closed. In this regard, using business establishments is a more 
robust measure of labor market changes.  

Time-varying covariates. I employed state and year fixed effects models that accounted 
for (a) variables that remained constant over time but varied across counties (e.g., geography, 
historical context, and structure of the labor market) and (b) variables that remained constant 
across county but varied over time (e.g., labor market policies, deindustrialization, technological 
advances, and globalization). With county and year fixed effects, the only covariates that may 
induce confounding associations are those that vary both across county and over time. As such, I 
accounted for variables that (a) varied across county and over time and (b) are associated with 
disability rates. I incorporated a variety of sociodemographic measures aggregated at the county 
level from the IPUMS NHIS data (described in the measures section below).  

Welfare data. I also linked IPUMS NHIS, restricted NHIS, and CBP data to state-level 
welfare data using University of Kentucky Center for Poverty Research National Welfare data 
(University of Kentucky Center for Poverty Research, 2020). The National Welfare Data allowed 
me to determine whether state-level welfare moderates the relationship between labor market 
changes and disability.  

Measures 
Disability. I defined disability using a combination of multiple measures (depending on 

the years available for each measure). The first measure, available from 1963-1996, indicated 
whether the respondent reported being limited in their activities due to one or more chronic 
conditions. Activity limitations includes limitations in the kind or amount of work, housework, 
play or other activities. The comparability is limited between 1969-1972 and 1973-1996 due to 
universe changes, so I used two distinct measures to avoid comparability issues with this 
variable. Respondents reported, for the second activity limitations measure, whether they (a) 
could not perform usual activity, (b) could perform usual activity but were limited in the amount 
and kind of activity, (c) could perform usual activity but were limited in other activities, or (d) 
were not limited in any activities. I created a dichotomous measure indicating whether the 
respondent was limited (combining a, b and c) or not limited (d). The second measure, available 
from 1997-2017, is a recoded variable that indicates whether the respondent had any activity 
limitation. The respondent was coded as having an activity limitation if they responded 
affirmatively to any of the questions asked. Appendix B provides more information about the 
questions included in the construction of this measure.  

The third, fourth, and fifth measures (available from 1997-2017) indicated whether the 
respondent had any activities of daily living (ADL) limitations, instrumental activities of daily 
living (IADL) limitations, or functional limitations. The ADL measure indicated whether the 
respondent needed help from others with personal care needs such as eating, bathing, dressing or 
getting around inside the house because of a physical, mental, or emotional problem. The IADL 
measure indicated whether the respondent currently needs the help of other persons in handling 
routine needs, such as everyday household chores, doing necessary business, shopping, or getting 
around for other purposes because of a physical, mental, or emotional problem. The functional 
limitation measure indicated whether the respondent reported they had difficulty doing any of 
several specific activities because of a health problem. Interviewers defined a health problem as 
any “physical, mental, or emotional problem or illness (not including pregnancy).” IPUMS NHIS 

http://ukcpr.org/resources/national-welfare-data
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research staff constructed a dichotomous indicator from several other questions (see Appendix B 
for more information).  

The sixth measure disaggregated the functional limitation measure defined above to 
determine the number of tasks for which the respondent reported having difficulty. I constructed 
an index that summarizes the number of tasks the respondent reported needing help with (0 = 
none, 1 = responded yes to one question, 2 = responded yes to two questions, etc.) and measures 
the complexity or severity of disability (rather than a dichotomous indicator of disability 
indicated in the above measures). The functional limitations index summarized the following 
number of tasks the respondents reported difficulty with including: carrying 10 pounds, walking 
10 steps, grasping objects, reaching overhead, sitting for two hours, standing for two hours, 
stooping/bending/kneeling, walking 1/4 mile, and pushing large objects.  

Predictor. I used the methodology of Seltzer (2019) and operationalized labor market 
conditions as a relative measure of the percentage of goods-producing and service-providing 
business establishments in a county over time. I operationalized labor market polarization as the 
change in the percentage of goods-producing and service-providing business establishments from 
1974-2017. Appendix C provides an overview of industry codes in each classification.    

Time-varying covariates. IPUMS NHIS also includes a variety of sociodemographic 
characteristics that may confound the relationship between labor market polarization and 
disability. I incorporated sex (male/female), marital status (married and not married which 
included single, divorced, separated, and widowed), educational attainment (categorical by 
highest degree), and total combined family income adjusted to 2009 dollar values for inflation. I 
also adjusted for age to remove the effects of aging on disability.  

State Welfare Data. I incorporated the following state-level measures as indicators of 
welfare availability and generosity for each year: unemployment rate, the maximum allotment 
food stamp (SNAP) benefit for 4-person family, the combined Aid to Families with Dependent 
Children (AFDC) and Temporary Assistance for Needy Families (TANF) maximum monthly 
benefit for 4-person family, minimum wage, the monthly maximum federal and state 
Supplemental Security Income (SSI) benefits for individuals living independently, the monthly 
maximum federal and state Social Security Disability Insurance (SSDI), the rate of participation 
in Women, Infants, and Children Program (WIC), and the poverty rate using federal poverty 
thresholds. All of the rates are per 100 people. 

Sample selection criteria 
I used data from 1980-2017 when social welfare data became available. I limited my 

sample to respondents age 18-64 and to those who responded to the disability questions. I limited 
to ages 18-64 to highlight trends in disability among working-age Americans, and specifically 
limited to 18+ because some of the disability questions were limited to individuals 18 or older. I 
excluded data when the masked county identifier was missing so that I could examine within and 
between trends over time. I also excluded 43 county-years (0.3%) due to missing data on the 
sociodemographic or social welfare measures. 

I generated an average for each measure at the county-level to examine changes over time 
within and between counties. Therefore, the unit of analysis was county-years where individuals 
were aggregated at the county-year level. Table 1 shows the number of counties and county-
years included in each measure. The sample size varies by disability measure for a few reasons. 
First, some of the measures are available for the earlier period (1980-1996) and some are 
available for the later period (1997-2017). Second, all household members responded to some of 
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the disability questions and one randomly sampled adult in the household responded to other 
disability questions. All household members responded to the activity limitations measures, 
ADL, and IADL measures. One sampled household member responded to the functional 
limitations measures, so the sample sizes are smaller.  

Analysis Plan 
I estimated the association between labor market conditions/polarization and disability—

both of which vary across counties and over time. For each of the six disability measures 
described below, I employed county and year fixed effects linear regression models (Allison, 
2009) to control for variables that vary across county and over time, and can be written as: 

 
where ƴct represents the disability outcome variable in masked county c in year t; 

𝛽𝛽₀ is a constant; β1 expresses the association between the outcome and labor market conditions 
or polarization (LMP) that vary over c counties and t years; β2 expresses the association between 
the outcome and each social welfare variable (WELF) that vary over c counties and t years; and 
β3 expresses the interaction effect for LMP and WELF; n indexes the time-varying covariates X 
described above, λn represents the coefficients for the n time-varying covariates; County𝑐𝑐  and 
Year𝑡𝑡 are state and year fixed effects, respectively; and ∈𝑐𝑐𝑡𝑡 represents the error term. The county 
fixed effects conceptually account for all aspects of counties that are constant within county but 
vary over time. The year fixed effects conceptually account for all aspects of time that are 
constant across counties but vary over time. I used fixed effects regression models because it is 
impossible to measure all aspects of particular counties or of particular years that might bias my 
estimates of the association between labor market polarization and each disability outcome. All 
regression models also adjusted for age to eliminate age-effects on disability over time, 
population size to adjust for annual changes in county population size, and state gross domestic 
product to adjust for economic growth. 

Because of the unique historical and contextual experiences between counties, I expected 
that disability would also vary by county with increasing labor market polarization (e.g. some 
counties are economically better off than other counties even though both experience 
deindustrialization). To limit heteroscedasticity, all regression models included robust standard 
errors.  

I used a fixed-effects regression model to estimate the association between labor market 
conditions, polarization, and disability over time at the county level. First, I estimated the 
association between labor market conditions (the percentage of goods-producing businesses and 
service-providing businesses) and each disability outcome separately, and included state and year 
fixed effects. Second, I included time-varying sociodemographic covariates in the model to 
reduce spurious associations between labor market conditions and disability. Third, I 
incorporated interaction effects for state-level social welfare variables to examine whether 
availability and generosity of welfare affects the strength of the associations between labor 
market conditions/polarization.  

Next, I estimated the association between labor market polarization and disability over 
time. I modeled the association between change in disability and changes in goods-producing 
businesses and service-providing businesses over time. Because the change in goods-producing 
and service-providing businesses varies only slightly from year to year for most industries, I 
created six categorical year groups to examine the broader patterns in industry changes over 
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time. Pooling the continuous year variable shifted the focus to the overall trends in labor market 
changes as opposed to observing small effect sizes due to minor year-to-year variation in labor 
market changes. Next, I included time-varying sociodemographic covariates in the model to 
reduce spurious associations between labor market conditions and disability. Finally, I 
incorporated state-level social welfare variables as moderators. 

Results 

Descriptive Results 
Table 1 reports the weighted descriptive results for the full US sample from IPUMS 

NHIS and for the analytic sample from 1980 through 2017. The full NHIS sample was selected 
using a geographically clustered sampling design where households were randomly selected 
from geographic clusters, and the sample is representative of the US population. The analytic 
sample includes 1,454 masked U.S. counties.  

Among the analytic sample, approximately 15% of the sample reported any activity 
limitation during the period from 1980 through 1996 and the overall change in activity 
limitations was -0.10%. About 13% reported an activity limitation after the question wording 
changed from 1997-2017, and the overall change was 0.22%. Approximately 2% reported an 
ADL limitation and there was an overall change of 0.05%. Nearly 4% reported an IADL 
limitation and there was an overall change of 0.11%. Approximately 38% of the sample reported 
any functional limitation and the overall change was 0.52%, and the average number of 
functional limitations reported was about 1.1 with an overall change of 0.02 units. The average 
number of disabilities in the full U.S. sample was similar. The only large difference between the 
U.S. sample and analytic sample was in the functional limitations measures. These differences 
may be due to sample selection criteria: only one household member selected for this measure 
and if any information was missing, it is likely that respondents were excluded in the analytic 
sample.  

For the entire study period from 1980-2017, about 52% of businesses were goods-
producing and 34% were service-providing (14% of businesses were not classified as either 
goods-producing or service-providing). The percentage of goods-producing businesses declined 
over time by -0.53% and the percentage of service-providing businesses increased over time by 
approximately 1%.   

Multivariate Results for Labor Market Conditions 
To determine whether an association between labor market conditions and disability 

exists, I first examined the association between the percentage of goods-producing and service-
providing businesses (separately) and each disability outcome. Tables 2-7 report the findings 
from this analysis. 

Activity limitations (Tables 2 and 3 and Figure 8). There was no association between 
labor market conditions and the older activity limitations measure (1980-1996) in Model 1. 
Adding sociodemographic characteristics to the model did not alter the results for goods 
producing businesses, although a statistically significant negative association between the 
percentage of service-providing businesses and activity limitations (β = -0.006, CI = -0.012; -
0.000, p-value <0.05) in Model 2 emerged. In other words, a one percent increase in service-
providing businesses was associated with a 0.6% decrease in activity limitations from 1980-
1996.  
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Model 3 incorporated the social welfare interaction effects to examine whether the 
availability and generosity of welfare moderated the association between labor market conditions 
and activity limitations. There was a statistically significant interaction and positive effect for 
unemployment, minimum wage, and a negative interaction for the poverty rate. For every one 
percent increase in goods-producing businesses and one-percent increase in the poverty rate per 
100 people, there was a 0.6% increase in activity limitations. For every one percent increase in 
goods-producing businesses and $1 increase in minimum wage, there was a 1.5% increase in 
activity limitations. For every one percent increase in goods-producing businesses and one 
percent increase in the poverty rate, there was a 0.5% decrease in activity limitations. For 
service-providing businesses, there was a statistically significant negative association for 
unemployment rate and minimum wage. For every one percent increase in service-providing 
businesses and 2% increase in the unemployment rate, there was a 0.6% decrease in activity 
limitations. For every one percent increase in service-providing businesses and $1.76 increase in 
minimum wage, there was a 1.2% decrease in activity limitations. For every one percent increase 
in service-providing businesses and 2% increase in the poverty rate, there was a 0.3% increase in 
activity limitations.  

Next I examined activity limitations in the more recent period from 1997-2017 (Table 3). 
Results from Model 1 indicated that a one percent increase in goods-producing businesses was 
associated with a 3.8% decrease in activity limitations (β = -0.038, CI = -0,045; -0.031, p-value 
<0.001), and a one percent increase in service-providing businesses was associated with a 3.1% 
increase in activity limitations (β = 0.031, CI = 0.026; 0.037, p-value <0.001). These results 
stand in contrast with the earlier period, which demonstrated no associations for goods-
producing businesses and a decrease in activity limitations with more service-providing 
businesses.  

Incorporating sociodemographic characteristics in the model attenuated these associations 
slightly (Model 2), although the results remain statistically significant. A one percent increase in 
goods-producing businesses was associated with a 3.0% decrease in activity limitations (β = -
0.030, CI = -0.036; -0.024, p-value <0.05), and a one-percent increase in service-providing 
businesses was associated with a 2.5% increase in activity limitations (β = 0.025, CI = 0.020; 
0.029, p-value <0.001). 

The interaction effects models for goods-producing businesses produced a positive 
statistically significant interaction for unemployment rate and SSI, and a negative statistically 
significant interaction effect for minimum wage and SSDI rate (Model 3). A one percent increase 
in goods-producing businesses and one percent increase in the unemployment rate was 
associated with a 0.6% increase in activity limitations (β = 0.006, CI = 0.001; 0.003, p-value 
<0.01). A one percent increase in goods-producing businesses and one percent increase in the 
SSI rate was associated with a 6.7% increase in activity limitations (β = 0.067, CI = 0.015; 0.037, 
p-value <0.001). A one percent increase in goods-producing businesses and $1 increase in the 
minimum wage was associated with a 0.9% decrease in activity limitations (β = -0.009, CI = -
0.014; -0.003, p-value <0.01). A one percent increase in goods-producing businesses and 1% 
increase in the SSDI rate was associated with a 9.9% decrease in activity limitations (β = -0.099, 
CI = -0.131; -0.066, p-value <0.001). 

The interaction effects models for service-providing businesses produced a positive 
statistically significant interaction for unemployment rate and SSDI and a negative statistically 
significant interaction effect for poverty and SSI rates (Model 3). A one percent increase in 
service-providing businesses and a one percent increase in the unemployment rate was associated 
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with a 4.1% increase in activity limitations (β = 0.041, CI = 0.029; 0.053, p-value <0.001). A one 
percent increase in service-providing businesses and a one percent increase in the SSDI rate was 
associated with a 8.1% increase in activity limitations (β = 0.081, CI = 0.108; 0.053, p-value 
<0.001). A one percent increase in service-providing businesses and poverty rate was associated 
with a 0.5% decrease in activity limitations (β = -0.005, CI = -0.007; -0.003, p-value <0.001). A 
one percent increase in service-providing businesses and SSI rate was associated with a 5.5% 
decrease in activity limitations (β = -0.055, CI = -0.080; -0.030, p-value <0.001). 

ADL limitations (Table 4 and Figure 8). A one percent increase in goods-producing 
businesses was associated with a 0.8% decrease in ADL limitations (β = -0.008, CI = -0.009; -
0.006, p-value <0.001) in Model 1. A one percent increase in service-providing businesses was 
associated with a 0.6% increase in ADL limitations (β = 0.006, CI = 0.005; 0.008, p-value 
<0.001). Incorporating sociodemographic characteristics in the model attenuated these 
associations slightly (Model 2), although the results remain statistically significant. A one 
percent increase in goods-producing businesses was associated with a 0.5% decrease in activity 
limitations (β = -0.005, CI = -0.007; -0.003, p-value <0.001), and a one-percent increase in 
service-providing businesses was associated with a 0.4% increase in ADL limitations (β = 0.004, 
CI = 0.003; 0.006, p-value <0.001). 

The interaction effects models for goods-producing businesses produced a positive 
statistically significant interaction for unemployment rate and a negative statistically significant 
interaction effect for minimum wage (Model 3). A one percent increase in goods-producing 
businesses and one percent increase in the poverty rate was associated with a 0.1% decrease in 
ADL limitations (β = -0.001, CI = -0.002; -0.000, p-value <0.05).  

The interaction effects models for service-providing businesses had the opposite result, 
producing a positive statistically significant interaction for poverty rate and a negative 
statistically significant interaction effect for unemployment rates (Model 3). A one percent 
increase in service-providing businesses and a one percent increase in the poverty rate was 
associated with a 0.1% increase in ADL limitations (β = 0.001, CI = 0.000; 0.002, p-value 
<0.05). A one percent increase in service-providing businesses and a one percent increase in the 
unemployment rate was associated with a 0.2% decrease in ADL limitations (β = -0.002, CI = -
0.002; -0.001, p-value <0.001). 

IADL limitations (Table 5 and Figure 8). A one percent increase in goods-producing 
businesses was associated with a 1.3% decrease in IADL limitations (β = -0.013, CI = -0.017; -
0.017, p-value <0.001) in Model 1. A one percent increase in service-providing businesses was 
associated with a 1.2% increase in IADL limitations (β = 0.012, CI = 0.009; 0.014, p-value 
<0.001). Incorporating sociodemographic characteristics in the model attenuated these 
associations slightly (Model 2), although the results remained statistically significant. A one 
percent increase in goods-producing businesses was associated with a 0.9% decrease in IADL 
limitations (β = -0.009, CI = -0.013; -0.006, p-value <0.005), and a one-percent increase in 
service-providing businesses was associated with a 0.8% increase in IADL limitations (β = 
0.008, CI = 0.005; 0.011, p-value <0.001). 

Similar to activity limitations, the interaction effects models for goods-producing 
businesses produced a positive statistically significant interaction for unemployment rate and 
SSI, and a negative statistically significant interaction effect for minimum wage and SSDI rate 
(Model 3). A one percent increase in goods-producing businesses and one percent increase in the 
unemployment rate was associated with a 0.3% increase in IADL limitations (β = 0.003, CI = 
0.001; 0.004, p-value <0.01). A one percent increase in goods-producing businesses and one 
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percent increase in the SSI rate was associated with a 1.6% increase in IADL limitations (β = 
0.016, CI = 0.001; 0.031, p-value <0.05). A one percent increase in goods-producing businesses 
and $1 increase in the minimum wage was associated with a 0.3% decrease in IADL limitations 
(β = -0.003, CI = -0.006; -0.000, p-value <0.05). A one percent increase in goods-producing 
businesses and one percent increase in the SSDI rate was associated with a 2.6% decrease in 
IADL limitations (β = -0.026, CI = -0.041; -0.010, p-value <0.01). 

The interaction effects models for service-providing businesses produced a positive 
statistically significant interaction for minimum wage and SSDI and a negative statistically 
significant interaction effect for SSI rates (Model 3). A one percent increase in service-providing 
businesses and $1 increase in minimum wage was associated with a 0.3% increase in IADL 
limitations (β = 0.003, CI = 0.000; 0.005, p-value <0.05). A one percent increase in service-
providing businesses and one percent increase in the SSDI rate was associated with a 2.2% 
increase in IADL limitations (β = 0.022, CI = 0.009; 0.036, p-value <0.01). A one percent 
increase in service-providing businesses and one percent increase in the SSI rate was associated 
with a 1.4% decrease in IADL limitations (β = -0.014, CI = -0.027; -0.002, p-value <0.05). 

Functional limitations (Tables 6 and 7 and Figure 9). For the any functional limitation 
measure, a one percent increase in goods-producing businesses was associated with a 10.1% 
decrease in any functional limitations (β = -0.101, CI = -0.114; -0.088, p-value <0.001) in Model 
1. A one percent increase in service-providing businesses was associated with an 8.6% increase 
in any functional limitations (β = 0.086, CI = 0.075; 0.097, p-value <0.001). Similar to other 
disability measures, incorporating sociodemographic characteristics in the model attenuated 
these associations slightly (Model 2) but the results remain statistically significant. A one percent 
increase in goods-producing businesses was associated with an 8.8% decrease in activity 
limitations (β = -0.088, CI = -0.101; -0.075, p-value <0.001), and a one-percent increase in 
service-providing businesses was associated with a 7.7% increase in activity limitations (β = 
0.077, CI = 0.066; 0.088, p-value <0.001). 

The interaction effects models for goods-producing businesses produced a positive 
statistically significant interaction for unemployment rate and SSI, and a negative statistically 
significant interaction effect for minimum wage and SSDI rate (Model 3). A one percent increase 
in goods-producing businesses and one percent increase in the unemployment rate was 
associated with a 1.1% increase in any functional limitations (β = 0.011, CI = 0.003; 0.018, p-
value <0.01). A one percent increase in goods-producing businesses and one percent increase in 
the SSI rate was associated with a 17.6% increase in any functional limitations (β = 0.176, CI = 
0.110; 0.242, p-value <0.001). A one percent increase in goods-producing businesses and $1 
increase in the minimum wage was associated with a 0.2% decrease in any functional limitations 
(β = -0.002, CI = -0.034; -0.007, p-value <0.01). A one percent increase in goods-producing 
businesses and one percent increase in the SSDI rate was associated with a 21.9% decrease in 
any functional limitations (β = -0.219, CI = -0.287; -0.150, p-value <0.001). 

The interaction effects models for service-providing businesses produced a positive 
statistically significant interaction for minimum wage and SSDI and a negative statistically 
significant interaction effect for unemployment and SSI rates (Model 3). A one percent increase 
in service-providing businesses and $1 increase in minimum wage was associated with a 1.8% 
increase in any functional limitations (β = 0.018, CI = 0.008; 0.029, p-value <0.001). A one 
percent increase in service-providing businesses and one percent increase in the SSDI rate was 
associated with a 17.9% increase in any functional limitations (β = 0.179, CI = 0.124; 0.234, p-
value <0.001). A one percent increase in service-providing businesses and one percent increase 
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in the unemployment rate was associated with a 0.9% decrease in any functional limitations (β = 
-0.009, CI = -0.014; -0.003, p-value <0.01). A one percent increase in service-providing 
businesses and one percent increase in the SSI rate was associated with a 14.1% decrease in any 
functional limitations (β = -0.141, CI = -0.194; -0.008, p-value <0.001). 

For the average number of functional limitations measure, a one percent increase in 
goods-producing businesses was associated with a 0.32 unit decrease in the average number of 
functional limitations (β = -0.320, CI = -0.390; -0.260, p-value <0.001) in Model 1. A one 
percent increase in service-providing businesses was associated with a 0.27 unit increase in 
average number of functional limitations (β = 0.270, CI = 0.220; 0.320, p-value <0.001) (Table 
7). Incorporating sociodemographic characteristics in the model attenuated these associations 
slightly (Model 2) but the results remain statistically significant. A one percent increase in 
goods-producing businesses was associated with an 0.251 unit decrease in the average number of 
functional limitations (β = -0.251, CI = -0.314; -0.190, p-value <0.001), and a one-percent 
increase in service-providing businesses was associated with a 0.212 unit increase in average 
number of functional limitations (β = 0.212, CI = 0.160; 0.260, p-value <0.001). 

The interaction effects models for goods-producing businesses produced a positive 
statistically significant interaction for SSI and a negative statistically significant interaction 
effect for SSDI (Model 3). A one percent increase in goods-producing businesses and one 
percent increase in the SSI rate was associated with a 0.49 unit increase in the average number of 
functional limitations (β = 0.490, CI = 0.190; 0.790, p-value <0.01). A one percent increase in 
goods-producing businesses and one percent increase in the SSDI rate was associated with a 
0.801 decrease in the average number of functional limitations (β = -0.801, CI = -1.120; -0.480, 
p-value <0.001). 

The interaction effects models for service-providing businesses produced a positive 
statistically significant interaction for SSDI and a negative statistically significant interaction 
effect for SSI (Model 3). A one percent increase in service-providing businesses and one percent 
increase in the SSDI rate was associated with a 0.69 unit increase in the average number of 
functional limitations (β = 0.690, CI = 0.430; 0.960, p-value <0.001). A one percent increase in 
service-providing businesses and one percent increase in the SSI rate was associated with a 0.42 
unit decrease in the average number of limitations (β = -0.420, CI = -0.670; -0.170, p-value 
<0.01). 

Multivariate Results for Labor Market Polarization 
Next I examined whether labor market polarization, or changes in the labor market over 

time, was associated with changes in disability at the county level. Tables 8-13 reports the results 
from a county and year fixed effects regression estimating the change in each disability outcome 
separately as a function of the change in the percentage of goods-producing or service-providing 
businesses.  

Activity limitations (Tables 8 and 9 and Figure 10). There was no statistically significant 
associations between labor market polarization and activity limitations (change in goods-
producing β = 0.000, CI = -0.009; 0.009, p-value >0.05 and change in service providing β = 
0.003, CI = -0.005; 0.012, p-value >0.05) and activity limitations in the earlier period (Model 1). 
For the later period, a one percent change in goods-producing businesses was associated with a 
3.6% decrease in activity limitations (β = -0.036, CI = -0.047; -0.025, p-value <0.001). A one 
percent change in service-providing businesses was associated with a 7.9% increase in activity 
limitations (β = 0.079, CI = 0.055; 0.104, p-value <0.001). The inclusion of sociodemographic 
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characteristics (Model 2) attenuated these associations, but a statistically significant effect 
remained (change in goods-producing β = -0.031, CI = -0.042; -0.021, p-value <0.001 and 
change in service providing β = 0.033, CI = 0.023; 0.043, p-value <0.001). For change in goods-
producing businesses, there was a statistically significant positive interaction effect for 
unemployment rate (β = 0.008, CI = 0.001; 0.015, p-value <0.05). For service-providing 
businesses, there was a statistically significant positive interaction effect for SSDI (β = 0.076, CI 
= 0.006; 0.145, p-value <0.01), and a negative interaction effect for unemployment rate (β = -
0.008, CI = -0.015; -0.001, p-value <0.05) (Model 3). 

ADL limitations (Table 10 and Figure 10). There were no statistically significant 
associations between labor market polarization and ADL limitations (change in goods-producing 
β = 0.000, CI = -0.004; 0.003, p-value >0.05 and change in service providing β = 0.001, CI = -
0.003; 0.004, p-value >0.05) (Model 1), and similar results when including sociodemographic 
characteristics (Model 2). There were statistically significant interaction effects between change 
in goods-producing businesses and poverty rate (β = -0.002, CI = -0.005; -0.000, p-value <0.05), 
and change in service-providing businesses and poverty rate (β = 0.003, CI = 0.000; 0.005, p-
value <0.05). 

IADL limitations (Table 11 and Figure 10). There were no statistically significant 
associations between change in goods-producing businesses and IADL limitations (change in 
goods-producing β = -0.004, CI = -0.011; 0.002, p-value > 0.05). There was a positive 
statistically significant association for change in service-providing businesses (β = 0.008, CI = 
0.001; 0.014, p-value < 0.05) (Model 1). Incorporating sociodemographic characteristics 
attenuated the association for change in service-providing businesses slightly (β = 0.006, CI = 
0.000; 0.013, p-value < 0.05) (Model 2). There were no statistically significant interactions with 
the social welfare measures (Model 3).  

Functional limitations (Tables 12 and 13 and Figure 11). There was a statistically 
significant negative association between change in goods-producing businesses and any 
functional limitations (β = -0.056, CI = -0.081; -0.031, p-value < 0.001), and a statistically 
significant positive association between change in service-providing businesses and functional 
limitations (β = 0.066, CI = 0.044; 0.089, p-value < 0.001) (Model 1). These associations were 
attenuated slightly with the inclusion of sociodemographic characteristics (change in goods-
producing businesses β = -0.053, CI = -0.078; -0.029, p-value < 0.001 and change in service-
providing businesses β = 0.063, CI = 0.040; 0.085, p-value < 0.001) (Model 2). There was a 
negative interaction effect for change in goods-producing businesses and SNAP (β = -0.001, CI 
= -0.001; -0.000, p-value < 0.05) and a positive interaction effect for change in service-providing 
businesses and SSDI (β = 0.153, CI = 0.005; 0.030, p-value < 0.05) (Model 3).  

There was also a statistically significant negative association between the change in 
goods-producing businesses and the average number of functional limitations (β = -0.250, CI = -
0.371; -0.128, p-value < 0.001) and a statistically significant positive association between the 
change in service-providing businesses and the average number of functional limitations (β = 
0.313, CI = 0.196; 0.430, p-value < 0.001) (Model 1). These associations were attenuated 
slightly with the inclusion of sociodemographic characteristics (change in goods-producing 
businesses β = -0.233, CI = -0.350; -0.117, p-value < 0.001 and change in service-providing 
businesses β = 0.292, CI = 0.180; 0.403, p-value < 0.001) (Model 2).  There was a negative 
interaction effect for change in goods-producing businesses and SNAP (β = -0.005, CI = -0.008; 
-0.002, p-value < 0.01) and a positive interaction effect for change in service-providing 
businesses and SNAP (β = 0.003, CI = 0.000; 0.006, p-value < 0.05) (Model 3). 
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Sensitivity Analysis 
I conducted two sensitivity analyses to ensure the results were robust. The results (not 

shown here) were similar to the main analysis. The restricted NHIS data included a sample of US 
counties (1,453 of the 3,006 total counties), and because every county is not available for all 
years I limited the analysis to only those counties that are available for 20 or more years. 
Additionally, because labor market polarization is more likely to affect workers with lower 
education, I excluded anyone with a college degree from the sample to determine whether the 
magnitude of the associations changed. The majority of the results remained the same, although 
the effects were larger in magnitude for some of the disability measures.   
 Model.  

Discussion 

Summary 
Labor market conditions were not associated with disability during the earlier period 

(1980-1996) and were associated with disability among working-age Americans in the later 
period (1997-2017). I found that increases in goods-producing businesses were associated with 
decreases in disability and increases in service-providing businesses were associated with 
increases in disability. These associations remained after controlling for county-level 
sociodemographic characteristics, indicating that these associations were not explained by the 
education, marital status, income, GDP, or the sex composition of the county.  

For goods-producing businesses, there were positive interaction effects for 
unemployment and SSI for most outcomes, and negative interaction effects for minimum wage 
and SSDI for most outcomes. For service-providing businesses, there were positive interaction 
effects for SSDI for most outcomes and negative interaction effects for unemployment and SSI 
for most outcomes.  

The results for labor market polarization varied by outcome. There were no associations 
between labor market polarization and the older activity limitations measure, ADL limitations 
and IADL limitations. Labor market polarization was associated with activity limitations in the 
more recent period and both functional limitations measures. There were a few statistically 
significant interaction effects, but no consistent trends were evident.   

Implications 
Counties with higher percentages of goods-producing businesses experienced lower rates 

of disability, suggesting that interventions to increase manufacturing-sector jobs would reduce 
rates of disability among working-age Americans. Government interventions to increase goods-
producing jobs might include subsidies for new businesses and incentives to maintain U.S.-based 
goods-producing businesses. 

Additionally, counties with higher percentages of service-providing businesses 
experienced higher rates of disability. Because service industry jobs are often low wage and 
provide less job security, one potential intervention would be to increase minimum wage. Many 
of the interaction effects were also significant for minimum wage, indicating that interventions to 
increase goods-producing businesses paired with minimum wage increases may reduce disability 
among working-age Americans.  

While the main effects remained statistically significant with the inclusion of county-
level sociodemographic covariates, the effects were slightly attenuated suggesting that 
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sociodemographic characteristics explain part of the association between labor market conditions 
and disability. In addition to incentivizing goods-producing industries in counties experiencing 
deindustrialization, interventions to increase educational attainment and income (two 
sociodemographic variables included in the regression analysis) would also promote economic 
stability and potentially reduce rates of disability. Interventions related to education, such as 
tuition-free or low cost vocational education or community college could increase employment 
among displaced workers with low transferrable job skills. Research has shown that tuition-free 
community college increased college enrollment and credential attainment and reduced student 
loan debt (Bartik, Hershbein, & Lachowska, 2015; Odle, Lee, & Gentile, 2021). Tuition-free 
education is a recent intervention, but the recent research is suggestive that free education can 
produce a more educated workforce and supply more workers with the skills needed in the 
current U.S. economy. Additionally, job-training programs that match local opportunities would 
bolster labor demand and may reduce disability. Place-based job retraining policies could reduce 
the economic hardship experienced by residents in regions with changing labor market 
opportunities and thus reduce disability.  

Furthermore, the increase in disability has implications for individual economic success 
and wellbeing. Rising disability means that a higher percentage of working-age adults will spend 
a longer duration of their life course disabled, and people with disabilities are more likely to 
experience discrimination in the labor market and are thus less likely to be employed and more 
likely to live in poverty (Brucker et al., 2015; Burkhauser & Stapleton, 2004; Meyer & Mok, 
2018). This inequality may be exacerbated among displaced workers who have trouble finding 
employment that pays a living wage.  

Limitations, knowledge gaps, and future research 
This study was the first, to my knowledge, to estimate the relationship between labor 

market polarization and disability at the county level. Despite the data and methodological 
strengths of this study, there are also limitations of the data. Minor year-to-year variation in labor 
market polarization made it challenging to identify large effects. While the effects were small in 
magnitude for most outcomes, they are practically meaningful. On a population level, a one 
percent increase in disability means tens of thousands more individuals reporting a disability. 
Counties with higher percentages of goods-producing businesses have meaningfully lower rates 
of disability than counties with lower percentages of goods-producing businesses. Interventions 
aimed at increasing economic opportunities in counties most affected by deindustrialization may 
see a meaningful impact on the health and wellness of its residents. 

I was unable to examine whether local level interventions affect the strength of the 
association between labor market polarization and disability. Masked county-level data 
prevented me from identifying specific counties and thus being able to examine local-level 
interventions. For example, I was unable to examine whether job-search assistance, available 
through the Reemployment Services and Eligibility Assessments (RESEA) program, affected the 
strength of the association between labor market polarization and disability. The Clearinghouse 
for Labor Evaluation and Research (CLEAR, 2021) provides randomized controlled-trial 
evidence that job-search assistance is positively associated with employment outcomes (Manoli, 
Michaelides, & Patel, 2018; Michaelides & Mueser, 2015; Michaelides, Poe-Yamagata, Benus, 
& Tirumalasetti, 2012; Poe‐Yamagata et al., 2011). Future research might examine whether 
RESEA interventions are effective in geographic regions experiencing labor market polarization 
where jobs may be scarce for displaced workers. 
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Additionally, I was also unable to examine whether education policies and 
interventions—such as tuition-free community college available in 19 U.S. states—affects the 
association between labor market polarization and disability. Because my results indicated that 
county-level sociodemographic characteristics (including educational attainment) confounded 
the association between labor market polarization and disability, future research might examine 
the efficacy of educational policies and interventions. In short, future research should examine 
whether local policies and interventions reduce the strength of the association between labor 
market polarization and disability.  

Recommendations for new data collection efforts and future DOL funding proposal 
The DOL has a stake in understanding the relationship between labor market conditions 

and disability to maintain the U.S. workforce and economy. Future data collection efforts should 
involve linking health survey data to U.S. Bureau of Labor Statistics data for researcher use and 
fund proposals that examine the effect of workforce intervention efforts on the health and 
wellness of American workers. This is particularly important given that disability is increasing 
among working-age Americans (Martin, Schoeni, et al., 2010). If disability continues to increase 
and employment interventions are not available for disabled workers, a decline in the overall 
workforce is likely. 

One potential future data collection effort might involve examining employment 
interventions and disability. The Clearinghouse for Labor Evaluation and Research (CLEAR, 
2021) provides reviews of studies showing the efficacy of work-based training programs on 
participants’ employment and earnings outcomes. I recommend that the DOL extend this work—
through data collection efforts and future funding proposals—to evaluate whether work-based 
training programs and other employment interventions affect health and wellness, particularly 
among displaced workers who are more likely to report poor health and disability (Krueger, 
2017; Mitchell, 2013).  

Additionally, it appears that the efficacy of work-based training programs on employment 
outcomes is mixed, with some studies finding positive relationships and some finding negative 
relationships (Andersson, Holzer, Lane, Rosenblum, & Smith, 2013; Walker, 2006). Work-based 
training programs are not likely to be effective in regions where jobs are scarce, so it is possible 
that the mixed evidence on work-based training programs is related to the economic context of 
the geographic location being studied. In regions where jobs are scarce, putting funding towards 
increasing employment opportunities would be more effective than job training programs. Future 
DOL funding proposals for comparative research examining the efficacy of various interventions 
in the same geographic regions would shed light on interventions that are most effective in 
increasing employment and maintaining health among displaced workers. 

I used a structural measure of labor market conditions and polarization, but other 
individual measures of labor market participation may be useful measures for future research. In 
particular, some experts have suggested that individuals who have been unemployed for long 
periods may report that they are out of the labor force because they have given up on finding 
work even though they desire employment (Sherman, 2018). Additionally, research has shown 
that the data used to generate unemployment numbers, the Current Population Survey (CPS), has 
misclassification errors in the duration of time a respondent has been seeking employment (Ahn 
& Hamilton, 2021). The Bureau of Labor Statistics defines the labor force participation rate as 
the proportion of the working-age population that is working or actively looking for work 
(Hipple, 2016), but this measure does not include individuals who are not actively looking for 
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work and would like to work. This results in underestimated unemployment statistics that may be 
exacerbated by labor market polarization. Future DOL data collection efforts should consider 
incorporating a new response category for displaced individuals who are not working (and not 
just temporarily laid off), no longer actively looking for work, and who desire employment. 
Researchers who are using current CPS data for labor market research can limit underestimates 
in unemployment by using the employment response exclusively from the first interview among 
respondents who are interviewed multiple times. Using only the first interview response has been 
shown to be the least biased response because respondents often change their employment status 
in subsequent interviews, possibly due to social desirability bias (Ahn & Hamilton, 2021).  

In terms of future data collection efforts related to health and disability, one important 
consideration is consistency in defining disability and other health measures. Changes to the 
activity limitation questions made examining long-term trends difficult using IPUMS NHIS. 
Future DOL data collection efforts that involve disability and health should retain consistency in 
how these concepts are measured over time.  

Furthermore, different data sources have diverse definitions of disability, making 
comparisons across datasets and studies difficult. Bernell (2003) offered a useful framework for 
defining disability in labor market research that includes four distinct measures, including: (1) 
presence of physical or mental conditions, (2) receipt of disability benefits, (3) measures of 
functional ability (including work), and (4) necessary or offered accommodations in the 
workplace. These definitions are useful because they include self-reported disability, an 
objective measure of disability using benefits, and a self-reported measure related specifically to 
work.  

Finally, the data I used for this project is restricted data only available to researchers who 
have funds available to pay for user fees associated with Research Data Center services and the 
ability to manage a time-consuming and labor-intensive process to gain Special Sworn Status. 
One way to increase labor market research would be to fund high-quality projects requiring 
restricted data. In particular, funding would be especially important for graduate students who 
lack research funds. Another option is to make city or county-level data more readily accessible 
to researchers. This would remove barriers to labor market research. Some potential changes 
could include eliminating the physical Federal Statistical Research Data Centers and moving data 
analyses to a secure remote platform to access data (such as Citrix Receiver or Silo for Research) 
and create an accelerated review process for researchers requesting data with no true identifiers 
and low probability of identifying individuals.  

Conclusion 
This project was the first to examine the association between changing labor market 

conditions and disability in the working-age population at the county level. My findings 
demonstrated that structural changes to the U.S. labor market are affecting rates of disability. 
Local and federal policies and interventions that promote new goods-producing businesses, 
educational attainment, and job-training programs that match local opportunities may bolster 
labor demand and opportunities in counties affected by deindustrialization and reduce disability. 
The Department of Labor (DOL) has a stake in understanding the relationship between labor 
market conditions and disability to maintain the U.S. workforce and economy. Future data 
collection efforts and funding proposals should include comparative effectiveness for various 
employment interventions and incorporate consistent and valid measures of labor force 
participation, health, and disability to allow for time-series trend analysis.   
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Tables 
Table 1. Descriptive Statistics for working-age adults (ages 18-64) 
 Full U.S. 

Sample 
 Analytic 

sample 
   

 Mean (SD) Mean (SD) Years N¹ 
Disability Measures (data source: IPUMS NHIS)       

Any activity limitations – older measure 14.40%  14.94%  1980-1996 8,864 
Change in activity limitations – older measure 0.90%  -0.10%  1980-1996 7,492 
Any activity limitations – newer measure 12.74%  13.36%  1997-2017 16,818 
Change in activity limitations – newer measure 0.63%  0.22%  1997-2017 15,365 
ADL2 limitations 1.62%  1.64%  1997-2017 16,818 
Change in ADL limitations 0.07%  0.05%  1997-2017 15,365 
IADL3 limitations 3.89%  3.98%  1997-2017 16,818 
Change in IADL limitations 0.15%  0.11%  1997-2017 15,365 
Any functional limitations 36.36%  37.56%  1997-2017 16,671 
Change in any functional limitations 1.75%  0.52%  1997-2017 15,125 
Functional limitations index 1.02 (0.96) 1.08 (0.83) 1997-2017 16,670 
Change in functional limitations index 0.05 (0.25) 0.02 (1.07) 1997-2017 15,123 

Labor Market Polarization (data source: County 
Business Patterns)       

Goods-producing businesses 15.93%  51.83%  1980-2017 25,833 
Change in goods-producing businesses -0.12%  -0.53%  1980-2017 24,041 
Service-providing businesses 84.01%  33.72%  1980-2017 25,833 
Change in service-providing businesses 0.12%  0.95%  1980-2017 24,041 

Sociodemographic characteristics (data source: 
IPUMS NHIS)       

Female 51.96%  51.79%  1980-2017 25,833 
Education: less than high school 36.17%  35.05%  1980-2017 25,833 
Education: High school 27.51%  28.04%  1980-2017 25,833 
Education: Some college 19.26%  20.00%  1980-2017 25,833 
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Table 1 cont.       
Education: College or more 17.06%  16.91%  1980-2017 25,833 
Not married  
(separated, divorced, widowed, never married) 44.09%  43.58%  1980-2017 25,833 

Household income $64,897.52  $75,357.42 ($12,789.17) 1980-2017 25,833 
       

Age 39.30 (12.95) 39.81 (3.71) 1980-2017 25,833 
State-level welfare variables (data source: 
National Welfare Data, UKCRP)       

Unemployment rate4 5.99 (1.46) 6.01 (1.96) 1980-2017 25,833 
Poverty rate4 13.12 (1.08) 13.47 (3.42) 1980-2017 25,833 
Minimum wage $5.07 ($1.75) $5.27 ($1.76) 1980-2017 25,833 
Maximum SNAP5 benefit, 4-person family $442.33 ($149.84) $461.99 ($142.50) 1980-2017 25,833 
Maximum AFDC6 & TANF7 benefit, 4-person 
family $874.84 ($212.07) $874.18 ($241.22) 1980-2017 25,833 

WIC8 participation rate4  2.37 (0.25) 2.06 (0.21) 1980-2017 25,833 
SSDI9 rate4 1.86 (0.24) 1.64 (1.00) 1980-2017 25,833 
SSI10 rate4 2.21 (0.16) 1.97 (1.17) 1980-2017 25,833 
Gross Domestic Product $193,350 ($100,129) $445,421 ($434,517) 1980-2017 25,833 

Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health Interview Survey (NHIS). Data are 
weighted using person weights. Forty-three county-years excluded due to missing observations (0.3%). 1N = Number of county-years; 
2ADL = Activities of daily living; 3IADL = Instrumental activities of daily living; 4Rates are per 100 people; 5SNAP = Supplemental 
Nutrition Assistance Program; 6AFDC = Aid to Families with Dependent Children; 7TANF = Temporary Assistance for Needy 
Families; 8Women, Infants, and Children Program; 9SSDI = Social Security Disability Insurance; 10SSI = Supplemental Security 
Income 
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Table 2. Fixed effects regression models of mean activity limitation at the county level by labor market conditions from 1980-1996 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.002 (0.004)  0.005 (0.004)  0.106* (0.048)  
Unemployment rate1       -0.003** (0.001)  
Poverty rate1       0.003*** (0.001)  
Minimum wage       -0.003 (0.003)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       -0.179 (0.738)  
SSDI6 rate1       0.054 (0.033)  
SSI7 rate1       -0.042 (0.024)  
% Goods producing * unemployment rate       0.006** (0.002)  
% Goods producing * poverty rate       -0.005*** (0.001)  
% Goods producing * minimum wage       0.015* (0.007)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000** (0.000)  
% Goods producing * WIC       0.802 (1.216)  
% Goods producing * SSDI        -0.089 (0.053)  
% Goods producing * SSI        0.067 (0.038)  
R-squared between   0.073   0.275   0.278 
R-squared within   0.077   0.339   0.346 
R-squared overall   0.088   0.310   0.316 

% service providing  0.001 (0.003)  -0.006* (0.003)  -0.077 (0.038)  
Unemployment rate       0.002** (0.001)  
Poverty rate       0.000 (0.000)  
Minimum wage       0.009*** (0.002)  
SNAP       0.000*** (0.000) *** 
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.264 (0.395)  
SSDI rate       -0.005 (0.024)  
SSI rate       0.004 (0.017)  
% Service providing * unemployment rate       -0.006*** (0.001)  



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

32 

Table 2 cont.          
% Service providing * poverty rate       0.003** (0.001)  
% Service providing * minimum wage       -0.012* (0.005)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.933 (3.171)  
% Service providing * SSDI       0.044 (0.189)  
% Service providing * SSI       -0.049 (0.136)  
R-squared between   0.073   0.275   0.277 
R-squared within   0.077   0.338   0.351 
R-squared overall   0.088   0.311   0.317 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 3. Fixed effects regression models of mean activity limitation at the county level by labor market conditions from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.038*** (0.003)  -0.030*** (0.003)  0.101** (0.03)  
Unemployment rate1       -0.003** (0.001)  
Poverty rate1       0.000 (0.000)  
Minimum wage       0.005** (0.002)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.112 (0.499)  
SSDI6 rate1       0.033** (0.12)  
SSI7 rate1       -0.014 (0.011)  
% Goods producing * unemployment rate       0.006** (0.001)  
% Goods producing * poverty rate       0.000 (0.000)  
% Goods producing * minimum wage       -0.009** (0.003)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       -0.576 (0.604)  
% Goods producing * WIC       -0.099*** (0.017)  
% Goods producing * SSDI        0.067*** (0.015)  
% Goods producing * SSI           
R-squared between   0.083   0.273   0.282 
R-squared within   0.230   0.483   0.496 
R-squared overall   0.104   0.309   0.322 

% service providing  0.031*** (0.003)  0.025*** (0.002)  -0.077 (0.040)  
Unemployment rate       0.002*** (0.001)  
Poverty rate       0.000 (0.001)  
Minimum wage       -0.002 (0.001)  
SNAP       0.007** (0.003)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.000 (0.000)  
SSDI rate       -0.362 (0.197)  
SSI rate       -0.048*** (0.007)  
% Service providing * unemployment rate       0.041*** (0.006)  
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Table 3 cont.          
% Service providing * poverty rate       -0.005*** (0.001)  
% Service providing * minimum wage       0.000 (0.000)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.555 (0.504)  
% Service providing * SSDI       0.081*** (0.140)  
% Service providing * SSI          
R-squared between   0.084   0.273   0.283 
R-squared within   0.231   0.480   0.497 
R-squared overall   0.105   0.309   0.323 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
  



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

35 

Table 4. Fixed effects regression models of ADL at the county level by labor market conditions from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.008*** (0.001)  -0.005*** (0.001)  0.025** (0.009)  
Unemployment rate1       -0.001*** (0.000)  
Poverty rate1       0.001* (0.000)  
Minimum wage       0.001 (0.001)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       -0.012 (0.127)  
SSDI6 rate1       -0.005 (0.004)  
SSI7 rate1       0.005 (0.003)  
% Goods producing * unemployment rate       0.002*** (0.000)  
% Goods producing * poverty rate       -0.001* (0.000)  
% Goods producing * minimum wage       -0.001 (0.001)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       -0.046 (0.173)  
% Goods producing * SSDI        0.001 (0.004)  
% Goods producing * SSI        -0.001 (0.004)  
R-squared between   0.016   0.062   0.065 
R-squared within   0.054   0.174   0.172 
R-squared overall   0.022   0.079   0.081 

% service providing  0.006*** (0.001)  0.004*** (0.001)  -0.021 (0.011)  
Unemployment rate       0.001** (0.000)  
Poverty rate       0.000 (0.000)  
Minimum wage       0.000 (0.000)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       -0.042 (0.065)  
SSDI rate       -0.005* (0.002)  
SSI rate       0.004* (0.002)  
% Service providing * unemployment rate          
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Table 4 cont.          
% Service providing * poverty rate       -0.002*** (0.000)  
% Service providing * minimum wage       0.001* (0.000)  
% Service providing * SNAP       0.001 (0.001)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.000 (0.000)  
% Service providing * SSDI       0.008 (0.144)  
% Service providing * SSI       -0.001 (0.004)  
R-squared between       0.002 (0.004)  
R-squared within   0.016   0.173   0.065 
R-squared overall   0.055   0.079   0.173 

Includes county-level mean covariates   0.023   0.062   0.081 
Age-adjusted No   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 5. Fixed effects regression models of IADL at the county level by labor market conditions from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.013*** (0.002)  -0.009*** (0.002)  0.070*** (0.015)  
Unemployment rate1       -0.001* (0.001)  
Poverty rate1       0.000 (0.000)  
Minimum wage       0.003** (0.001)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.313 (0.235)  
SSDI6 rate1       0.012* (0.006)  
SSI7 rate1       -0.007 (0.005)  
% Goods producing * unemployment rate       0.003** (0.001)  
% Goods producing * poverty rate       0.000 (0.000)  
% Goods producing * minimum wage       -0.003* (0.002)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       -0.413 (0.325)  
% Goods producing * SSDI        -0.026*** (0.008)  
% Goods producing * SSI        0.016* (0.007)  
R-squared between   0.023   0.098   0.101 
R-squared within   0.051   0.216   0.219 
R-squared overall   0.029   0.118   0.122 

% service providing  0.120*** (0.001)  0.008*** (0.001)  -0.048 (0.017)  
Unemployment rate       -0.005* (0.002)  
Poverty rate       -0.001 (0.002)  
Minimum wage       0.014** (0.004)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.605 (0.827)  
SSDI rate       0.122*** (0.026)  
SSI rate       -0.095*** (0.025)  
% Service providing * unemployment rate          
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Table 5 cont.          
% Service providing * poverty rate       0.011** (0.004)  
% Service providing * minimum wage       0.002 (0.003)  
% Service providing * SNAP       -0.020** (0.007)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.000 (0.000)  
% Service providing * SSDI       -1.601 (1.295)  
% Service providing * SSI       -0.219*** (0.035)  
R-squared between       0.176*** (0.034)  
R-squared within   0.024   0.099   0.101 
R-squared overall   0.053   0.216   0.219 

Includes county-level mean covariates   0.03   0.119   0.122 
Age-adjusted No   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 6. Fixed effects regression models of mean functional limitations at the county level by labor market conditions from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.101*** (0.007)  -0.088*** (0.007)  0.053 (0.079)  
Unemployment rate1       -0.005 (0.002)  
Poverty rate1       -0.001 (0.002)  
Minimum wage       0.014 (0.004)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.605 (0.827)  
SSDI6 rate1       0.122 (0.026)  
SSI7 rate1       -0.095 (0.025)  
% Goods producing * unemployment rate       0.011 (0.004)  
% Goods producing * poverty rate       0.002 (0.003)  
% Goods producing * minimum wage       -0.020 (0.007)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       -1.601 (1.295)  
% Goods producing * SSDI        -0.219 (0.035)  
% Goods producing * SSI        0.176 (0.034)  
R-squared between   0.102   0.184   0.190 
R-squared within   0.346   0.506   0.503 
R-squared overall   0.132   0.231   0.237 

% service providing  0.086*** (0.006)  0.077*** (0.006)  0.015 (0.102)  
Unemployment rate       0.005** (0.001)  
Poverty rate       0.001 (0.001)  
Minimum wage       -0.004 (0.003)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       -0.666 (0.459)  
SSDI rate       -0.058*** (0.013)  
SSI rate       0.050*** (0.012)  
% Service providing * unemployment rate       -0.009** (0.003)  
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Table 6 cont.          
% Service providing * poverty rate       -0.002 (0.002)  
% Service providing * minimum wage       0.018*** (0.005)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       1.397 (1.063)  
% Service providing * SSDI       0.179*** (0.028)  
% Service providing * SSI       -0.141*** (0.027)  
R-squared between   0.105   0.181   0.191 
R-squared within   0.351   0.488   0.505 
R-squared overall   0.136   0.226   0.238 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 7. Fixed effects regression models of average number of functional limitations at the county level by labor market conditions 
from 1997-2017 

  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.320*** (0.030)  -0.253*** (0.030)  0.314 (0.010)  
Unemployment rate1       0.010 (0.010)  
Poverty rate1       -0.020** (0.010)  
Minimum wage       0.020 (0.020)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       3.400 (4.010)  
SSDI6 rate1       0.350** (0.120)  
SSI7 rate1       -0.150 (0.110)  
% Goods producing * unemployment rate       0.000 (0.000)  
% Goods producing * poverty rate       0.010 (0.010)  
% Goods producing * minimum wage       -0.030 (0.030)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       -4.260 (5.930)  
% Goods producing * SSDI        -0.800*** (0.160)  
% Goods producing * SSI        0.490** (0.150)  
R-squared between   0.080   0.180   0.180 
R-squared within   0.170   0.390   0.390 
R-squared overall   0.090   0.210   0.220 

% service providing  0.272*** (0.031)  0.211*** (0.031)  -0.340 (0.440)  
Unemployment rate       0.020* (0.010)  
Poverty rate       0.000 (0.010)  
Minimum wage       0.000 (0.000)  
SNAP       0.000 (0.000)  
AFDC & TANF       -0.230 (2.250)  
WIC participation rate       -0.340*** (0.060)  
SSDI rate       0.280*** (0.060)  
SSI rate          
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Table 7 cont.          
% Service providing * unemployment rate       0.000 (0.000)  
% Service providing * poverty rate       0.010 (0.010)  
% Service providing * minimum wage       0.030 (0.030)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       4.460 (4.800)  
% Service providing * SSDI       0.690*** (0.130)  
% Service providing * SSI       -0.420** (0.130)  
R-squared between   0.080   0.180   0.180 
R-squared within   0.170   0.390   0.390 
R-squared overall   0.100   0.210   0.220 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 8. Fixed effects regression models of mean activity limitation at the county level by labor market polarization from 1980-1996 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  0.000 (0.004)  0.001 (0.004)  0.0210 (0.058)  
Unemployment rate1       -0.001* (0.001)  
Poverty rate1       0.001 (0.000)  
Minimum wage       0.003 (0.002)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.101 (0.166)  
SSDI6 rate1       -0.007 (0.007)  
SSI7 rate1       0.001 (0.005)  
% Goods producing * unemployment rate       0.007* (0.007)  
% Goods producing * poverty rate       -0.003 (0.002)  
% Goods producing * minimum wage       0.012 (0.009)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       0.877 (1.192)  
% Goods producing * SSDI        -0.004 (0.033)  
% Goods producing * SSI        -0.001 (0.025)  
R-squared between   0.067   0.282   0.284 
R-squared within   0.109   0.324   0.322 
R-squared overall   0.085   0.313   0.317 

% service providing  0.003 (0.004)  -0.002 (0.004)  0.004 (0.064)  
Unemployment rate       -0.001 (0.001)  
Poverty rate       0.001 (0.000)  
Minimum wage       0.003 (0.002)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.117 (0.169)  
SSDI rate       -0.009 (0.007)  
SSI rate       0.003 (0.005)  
% Service providing * unemployment rate       -0.006 (0.003)  



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

44 

Table 8 cont.          
% Service providing * poverty rate       0.000 (0.000)  
% Service providing * minimum wage       -0.002 (0.007)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       1.396 (1.766)  
% Service providing * SSDI       -0.071 (0.053)  
% Service providing * SSI       0.037 (0.043)  
R-squared between   0.067   0.282   0.284 
R-squared within   0.109   0.324   0.323 
R-squared overall   0.085   0.313   0.317 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 9. Fixed effects regression models of mean activity limitation at the county level by labor market polarization from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.036*** (0.006)  -0.031*** (0.005)  0.094 (0.050)  
Unemployment rate1       0.001* (0.000)  
Poverty rate1       -0.001 (0.000)  
Minimum wage       0.001 (0.001)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       -0.176 (0.165)  
SSDI6 rate1       -0.007 (0.005)  
SSI7 rate1       0.005 (0.004)  
% Goods producing * unemployment rate       0.008* (0.004)  
% Goods producing * poverty rate       0.003 (0.003)  
% Goods producing * minimum wage       0.017 (0.011)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       0.085 (1.330)  
% Goods producing * SSDI        -0.052 (0.035)  
% Goods producing * SSI        0.012 (0.032)  
R-squared between   0.030   0.108   0.113 
R-squared within   0.009   0.039   0.036 
R-squared overall   0.027   0.097   0.102 

% service providing  0.079*** (0.012)  0.033*** (0.005)  0.059 (0.150)  
Unemployment rate       0.001 (0.000)  
Poverty rate       0.000 (0.000)  
Minimum wage       0.001 (0.001)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       -0.235 (0.161)  
SSDI rate       -0.009 (0.005)  
SSI rate       0.007 (0.004)  
% Service providing * unemployment rate       -0.008 (0.003)  
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Table 9 cont.          
% Service providing * poverty rate       -0.005 (0.003)  
% Service providing * minimum wage       -0.009 (0.012)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.947 (1.310)  
% Service providing * SSDI       0.076 (0.035)  
% Service providing * SSI       -0.033 (0.033)  
R-squared between   0.031   0.109   0.114 
R-squared within   0.010   0.039   0.036 
R-squared overall   0.028   0.098   0.103 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 10. Fixed effects regression models of mean ADL limitations at the county level by labor market polarization from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  0.000 (0.002)  0.000 (0.002)  0.033* (0.016)  
Unemployment rate1       0.000 (0.000)  
Poverty rate1       0.000 (0.000)  
Minimum wage       0.000 (0.000)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.068 (0.055)  
SSDI6 rate1       0.000 (0.001)  
SSI7 rate1       0.002 (0.001)  
% Goods producing * unemployment rate       -0.002* (0.001)  
% Goods producing * poverty rate       0.004 (0.004)  
% Goods producing * minimum wage       0.000 (0.000)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.133 (0.487)  
% Goods producing * WIC       -0.006 (0.012)  
% Goods producing * SSDI        0.005 (0.011)  
% Goods producing * SSI           
R-squared between   0.002   0.018   0.019 
R-squared within   0.004   0.003   0.005 
R-squared overall   0.002   0.016   0.017 

% service providing  0.001 (0.002)  0.000 (0.002)  -0.034 (0.056)  
Unemployment rate       0.000 (0.000)  
Poverty rate       0.000 (0.000)  
Minimum wage       0.000 (0.000)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.081 (0.056)  
SSDI rate       0.000 (0.000)  
SSI rate       0.000 (0.000)  
% Service providing * unemployment rate       -0.002 (0.001)  
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Table 10 cont.          
% Service providing * poverty rate       0.003 (0.001)  
% Service providing * minimum wage       -0.004 (0.005)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       -0.451 (0.500)  
% Service providing * SSDI       -0.002 (0.013)  
% Service providing * SSI       0.002 (0.012)  
R-squared between   0.002   0.018   0.019 
R-squared within   0.004   0.003   0.005 
R-squared overall   0.002   0.016   0.017 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 11. Fixed effects regression models of mean IADL limitations at the county level by labor market polarization from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.004 (0.003)  -0.003 (0.003)  0.121*** (0.031)  
Unemployment rate1       0.000 (0.000)  
Poverty rate1       0.000 (0.000)  
Minimum wage       0.001 (0.000)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       0.041 (0.113)  
SSDI6 rate1       -0.005 (0.003)  
SSI7 rate1       0.004 (0.002)  
% Goods producing * unemployment rate       0.004 (0.003)  
% Goods producing * poverty rate       -0.003 (0.002)  
% Goods producing * minimum wage       0.005 (0.006)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       0.000 (0.000)  
% Goods producing * WIC       -0.195 (0.762)  
% Goods producing * SSDI        -0.024 (0.019)  
% Goods producing * SSI        0.010 (0.017)  
R-squared between   0.005   0.033   0.036 
R-squared within   0.000   0.000   0.000 
R-squared overall   0.004   0.028   0.031 

% service providing  0.008* (0.003)  0.006* (0.003)  -0.210* (0.085)  
Unemployment rate       0.000 (0.000)  
Poverty rate       0.000 (0.000)  
Minimum wage       0.001 (0.000)  
SNAP       0.000 (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       0.008 (0.111)  
SSDI rate       -0.007* (0.003)  
SSI rate       0.005 (0.003)  
% Service providing * unemployment rate       -0.003 (0.002)  
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Table 11 cont.          
% Service providing * poverty rate       0.003 (0.002)  
% Service providing * minimum wage       -0.001 (0.006)  
% Service providing * SNAP       0.000 (0.000)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.502 (0.746)  
% Service providing * SSDI       0.033 (0.020)  
% Service providing * SSI       -0.015 (0.018)  
R-squared between   0.006   0.033   0.037 
R-squared within   0.000   0.000   0.000 
R-squared overall   0.005   0.028   0.032 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 12. Fixed effects regression models of mean functional limitations at the county level by labor market polarization from 1997-2017 
  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.056*** (0.013)  -0.053*** (0.012)  0.175 (0.116)  
Unemployment rate1       0.003*** (0.001)  
Poverty rate1       -0.001 (0.001)  
Minimum wage       0.002 (0.001)  
SNAP2       0.000 (0.000)  
AFDC3 & TANF4       -0.086 (0.264)  
WIC5 participation rate1       0.013 (0.007)  
SSDI6 rate1       -0.013* (0.006)  
SSI7 rate1       0.015 (0.008)  
% Goods producing * unemployment rate       0.007 (0.008)  
% Goods producing * poverty rate       0.015 (0.018)  
% Goods producing * minimum wage       -0.001* (0.000)  
% Goods producing * SNAP       0.000 (0.000)  
% Goods producing * AFDC & TANF       -2.577 (2.174)  
% Goods producing * WIC       -0.116 (0.077)  
% Goods producing * SSDI        0.075 (0.072)  
% Goods producing * SSI           
R-squared between   0.024   0.053   0.055 
R-squared within   0.005   0.029   0.031 
R-squared overall   0.022   0.049   0.051 

% service providing           
Unemployment rate 0.066*** (0.012)  0.063*** (0.011)  0.011 (0.245)  
Poverty rate       0.002** (0.001)  
Minimum wage       0.000 (0.000)  
SNAP       0.001 (0.001)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       -0.133 (0.263)  
SSDI rate       0.009 (0.007)  
SSI rate       -0.011 (0.007)  
% Service providing * unemployment rate          
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Table 12 cont.          
% Service providing * poverty rate       -0.009 (0.007)  
% Service providing * minimum wage       -0.013 (0.007)  
% Service providing * SNAP       0.007 (0.019)  
% Service providing * AFDC & TANF       0.000 (0.000)  
% Service providing * WIC       0.000 (0.000)  
% Service providing * SSDI       3.458 (2.396)  
% Service providing * SSI       0.153* (0.075)  
R-squared between   0.025   0.054 -0.087 (0.071) 0.056 
R-squared within   0.006   0.030   0.031 
R-squared overall   0.024   0.050   0.053 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Table 13. Fixed effects regression models of average number of functional limitations at the county level by labor market polarization 
from 1997-2017 

  Model 1   Model 2   Model 3  
 Coefficient (SE) R2 Coefficient (SE) R2 Coefficient (SE) R2 

% goods producing  -0.250*** (0.062)  -0.233*** (0.059)  0.649 (0.549)  
Unemployment rate1       0.019*** (0.005)  
Poverty rate1       -0.014* (0.006)  
Minimum wage       -0.004 (0.009)  
SNAP2       -0.001*** (0.000)  
AFDC3 & TANF4       0.000 (0.000)  
WIC5 participation rate1       2.390 (1.943)  
SSDI6 rate1       0.083 (0.057)  
SSI7 rate1       -0.065 (0.051)  
% Goods producing * unemployment rate       0.029 (0.041)  
% Goods producing * poverty rate       0.028 (0.036)  
% Goods producing * minimum wage       0.190 (0.100)  
% Goods producing * SNAP       -0.005*** (0.002)  
% Goods producing * AFDC & TANF       0.001 (0.000)  
% Goods producing * WIC       1.210 (13.808)  
% Goods producing * SSDI        -0.266 (0.384)  
% Goods producing * SSI        -0.042 (0.357)  
R-squared between   0.028   0.061   0.066 
R-squared within   0.003   0.018   0.017 
R-squared overall   0.025   0.053   0.058 

% service providing  0.313*** (0.060)  0.292*** (0.057)  0.339 (1.381)  
Unemployment rate       0.016*** (0.005)  
Poverty rate       -0.011 (0.006)  
Minimum wage       -0.004 (0.009)  
SNAP       -0.001*** (0.000)  
AFDC & TANF       0.000 (0.000)  
WIC participation rate       1.944 (1.928)  
SSDI rate       0.063 (0.057)  
SSI rate       -0.056 (0.052)  
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Table 13 cont.          
% Service providing * unemployment rate       -0.004 (0.037)  
% Service providing * poverty rate       -0.041 (0.035)  
% Service providing * minimum wage       -0.145 (0.105)  
% Service providing * SNAP       0.003* (0.001)  
% Service providing * AFDC & TANF       -0.001* (0.000)  
% Service providing * WIC       -0.513 (12.843)  
% Service providing * SSDI       0.407 (0.390)  
% Service providing * SSI       0.004 (0.363)  
R-squared between   0.029   0.062   0.068 
R-squared within   0.003   0.018   0.017 
R-squared overall   0.026   0.054   0.060 

Includes county-level mean covariates No   Yes   Yes   
Age-adjusted Yes   Yes   Yes   
County fixed effects Yes   Yes   Yes   
Year fixed effects Yes   Yes   Yes   
Notes. Restricted NHIS data, IPUMS NHIS data, County Business Pattern data, and University of Kentucky National Welfare data 
were the data source for this table. 1Rates are per 100 people; 2SNAP = Supplemental Nutrition Assistance Program; 3AFDC = Aid to 
Families with Dependent Children; 4TANF = Temporary Assistance for Needy Families; 5Women, Infants, and Children Program; 
6SSDI = Social Security Disability Insurance; 7SSI = Supplemental Security Income. County-level covariates included education, 
marital status, sex, family household income. The asterisks denote whether there is a statistically significant association where 
***=p<.001; **=p<0.01; *=p<0.05. 
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Figures 
Figure 1. Rate of any activity limitation from 1973-1996, U.S. 
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Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health 
Interview Survey (NHIS). Data are weighted using person weights. Adjusted rates are age-
adjusted using the 2017 population composition as the standard. The rate indicates the number of 
respondents who responded affirmatively to any of these questions divided by the total 
population size and multiplied by 1000. Activity limitations are defined as whether persons were 
limited in their activities (work, housework, play or other activities) due to one or more chronic 
conditions.  
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Figure 2. Rate of any activity limitation from 1996-2017, U.S. 
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Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health 
Interview Survey (NHIS). Data are weighted using person weights. Adjusted rates are age-
adjusted using the 2017 population composition as the standard. The rate indicates the number of 
respondents who responded affirmatively to any of these questions divided by the total 
population size and multiplied by 1000. This variable is a recode of information from several 
questions indicating whether a person has any activity limitation. See Appendix B for more 
information about this measure. 
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Figure 3. Rate of any ADL or IADL limitations from 1997-2017, U.S.  
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Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health 
Interview Survey (NHIS). Adjusted rates are age-adjusted using the 2017 population 
composition as the standard. The rate indicates the number of respondents who responded 
affirmatively to any of these questions divided by the total population size and multiplied by 
1000. The activity of daily living (ADL) limitations indicated whether the respondent needed 
help from others with personal care needs such as eating, bathing, dressing or getting around 
inside the house because of a physical, mental, or emotional problem. The instrumental activities 
of daily living (IADL) limitations indicated whether the respondent needed the help of other 
persons in handling routine needs, such as everyday household chores, doing necessary business, 
shopping, or getting around for other purposes because of a physical, mental, or emotional 
problem. 
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Figure 4. Rate of any functional limitations from 1997-2017, U.S.  
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Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health 
Interview Survey (NHIS). Adjusted rates are age-adjusted using the 2017 population 
composition as the standard. The rate indicates the number of respondents who responded 
affirmatively to any of these questions divided by the total population size and multiplied by 
1000. The functional limitation measure indicated whether the respondent reported they had 
difficulty doing any of several specific activities because of a health problem. See Appendix B 
for more information about this measure.  
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Figure 5. Average number of functional limitations from 1997-2017, U.S. 
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Notes. Data source was Integrated Public Use Microdata Series (IPUMS) National Health 
Interview Survey (NHIS). Data are weighted using person weights. Crude represents the crude 
average number of functional limitations and adjusted represents the age-adjusted average 
number of functional limitations. This measure included the average number of tasks for which a 
respondent reporting difficulty with including carrying 10 pounds, walking 10 steps, grasping 
objects, reaching overhead, sitting for two hours, standing for two hours, 
stooping/bending/kneeling, walking 1/4 mile, and pushing large objects. 
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Figure 6. Percentage of goods-producing industries, U.S. 

 
Notes. Data source was County Business Patterns. The vertical line represents a shift in the 
occupation-coding scheme from the Standard Industrial Classification (SIC) to the North 
American Industrial Classification System (NAICS). Goods-producing industries include any 
business establishments coded as agriculture, forestry and fishing, mining, construction, or 
manufacturing.  
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Figure 7. Percentage of service-providing industries, U.S.  

 
Notes. Data source was County Business Patterns. The vertical line represents a shift in the 
occupation-coding scheme from the Standard Industrial Classification (SIC) to the North 
American Industrial Classification System (NAICS). Service-providing industries include any 
business establishments coded as trade, transportation, utilities, information, financial activities, 
professional and business services, education and health services, leisure and hospitality, other 
services, and government.  
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Figure 8. Percentage change in each disability outcome as a function of labor market conditions 

 
Notes. Act lim – old = Activity limitations 1980-1996; Act lim – new = Activity limitations 1997-2017; ADL = Activities of daily 
living limitations 1997-2017; IADL = Instrumental activities of daily living limitations 1997-2017; Funct lim = Functional limitations 
1997-2017. See methods section for more information on how each measure was constructed. Model 1 = Includes only labor market 
conditions and each disability measure, Model 2 = Incorporates sociodemographic county-level covariates (education, marital status, 
sex, family household income).   
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Figure 9. Unit change in functional limitations index as a function of labor market conditions 
 

 
Notes. Model 1 = Includes only labor market conditions and each disability measure, Model 2 = Incorporates sociodemographic 
county-level covariates (education, marital status, sex, family household income). This measure was constructed using an index of the 
number of tasks the respondent reporting needing help with, summarized from the following tasks: carrying 10 pounds, walking 10 
steps, grasping objects, reaching overhead, sitting for two hours, standing for two hours, stooping/bending/kneeling, walking 1/4 mile, 
and pushing large objects. 

 
  



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

64 

Figure 10. Percentage change in each disability outcome as a function of labor market polarization 

 
Notes. Act lim – old = Activity limitations 1980-1996; Act lim – new = Activity limitations 1997-2017; ADL = Activities of daily 
living limitations 1997-2017; IADL = Instrumental activities of daily living limitations 1997-2017; Funct lim = Functional limitations 
1997-2017. See methods section for more information on how each measure was constructed. Model 1 = Includes only labor market 
conditions and each disability measure, Model 2 = Incorporates sociodemographic county-level covariates (education, marital status, 
sex, family household income). 
  



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

65 

Figure 11. Change in the average number of functional limitations as a function of labor market polarization 

 
Notes. Model 1 = Includes only labor market polarization and functional limitations index measure, Model 2 = Incorporates 

sociodemographic county-level covariates (education, marital status, sex, family household income). This measure was constructed 
using an index of the number of tasks the respondent reporting needing help with, summarized from the following tasks: carrying 10 
pounds, walking 10 steps, grasping objects, reaching overhead, sitting for two hours, standing for two hours, 
stooping/bending/kneeling, walking 1/4 mile, and pushing large objects.



DOL Summer Data Challenge Final Report 
Sarah Garcia sgarcia@umn.edu 
 

66 

Appendices 
Appendix A. Trends in Disability among Working-Age Americans in chronological order by period 

Author Data Source Time frame 
Age group 

(years) Disability and trend 
Lakdawalla, Bhattacharya, & 
Goldman, 2004 

NHIS1 1984 - 1996 18 - 29 15% Increase in personal care 
or routine needs 

Lakdawalla, Bhattacharya, & 
Goldman, 2004 

NHIS1 1984 - 1996 30 – 39 82% Increase in personal care 
or routine needs 

Lakdawalla, Bhattacharya, & 
Goldman, 2004 

NHIS1 1984 - 1996 40 – 49 128% increase in personal 
care or routine needs 

Lakdawalla, Bhattacharya, & 
Goldman, 2004 

NHIS1 1984 - 1996 50 – 59 89% increase in personal care 
or routine needs 

Martin, Freedman, Schoeni, 
& Andreski, 2010 

NHIS1 1997 - 2010 50 - 64 0.9% increase in IADL 
limitations, 2.7% increase in 
ADL limitations, 0.9% 
increase in functional 
limitations 

Martin, Schoeni, & 
Andreski, 2010 

NHIS1 1997-2008  3% increase in ADL 
limitations 

Freedman et al. 2013 HRS5 
NHIS1 

2000 - 2008 55 - 64 1% increase ADL or IADL 
limitations - HRS 
1% increase in ADL or IADL 
limitations -NHIS 

Case & Deaton, 2015 CDC2 
ACS3 
CPS4 

1999 - 2013 45 - 54 2 – 3% increase in ADL 
limitations, 3.2% increase in 
physical or mental limitations 

Data sources: 1National Health Interview Survey; 2 Centers for Disease Control and prevention 
Wonder Compressed and Detailed Mortality files; 3American Community Survey; 4 Current 
Population survey; 5 Health and Retirement Survey; 6 Medicare Current Beneficiary Survey  
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Appendix B 
The activity limitation variable from 1997-2017 (LANY) is a recoded variable that 

indicates whether the respondent had any activity limitation. If the respondent provided an 
affirmative response to any of the below questions, they were coded as having an activity 
limitation. Because I only included working-age respondents, any affirmative responses to the 
questions asked of children were not included in the sample.   

1. For persons under age 5, “Is [person] limited in the kind or amount of play activities [he/she] 
can do because of a physical, mental, or emotional problem?” (LAPLAYAM) 

2. For persons under age 18, “Does [person] receive Special Educational or Early Intervention 
Services?” (LASPED) 

3. For persons age 3+, “Because of a physical, mental, or emotional problem, does [person] 
need the help of other persons with personal care needs, such as eating, bathing, dressing, or 
getting around inside this home?” (LADL) 

4. For persons age 5+ (1997) and persons age 18+ (1998 forward), “Because of a physical, 
mental, or emotional problem, does [person] need the help of other persons in handling 
routine needs, such as everyday household chores, doing necessary business, shopping, or 
getting around for other purposes?” (LAIADL) 

5. For persons age 18+, “Does a physical, mental, or emotional problem now keep [person] 
from working at a job or business?” (LANOWORK) 

6. For persons age 18+, “Is [person] limited in the kind or amount of work [he/she] can do 
because of a physical, mental or emotional problem?” (LAMTWRK) 

7. For all persons, “Because of a health problem, does [person] have difficulty walking without 
using any special equipment?” (LAWALK) 

8. For all persons, “Is [person] limited in any way because of difficulty remembering or because 
[he/she] experiences periods of confusion?” (LAMEMRY) 

9. For all persons, “Is [person] limited in any way in any activities because of physical, mental 
or emotional problems?” (LAOTHER) 

The functional limitation variable (FLANY) is a recoded measure indicating whether the 
respondent had any difficulty doing any several specific activities because of a health problem. If 
the respondent provided an affirmative response to any of the below questions, they were coded 
as having an activity limitation. 
1. “By yourself, and without any special equipment, how difficult is it for you to . . . push or 

pull large objects like a living room chair?” (FLPUSHLAR) 
2. “By yourself, and without any special equipment, how difficult is it for you to . . . go out to 

things like shopping, movies, or sporting events?” (FLGOOUT) 
3. “By yourself, and without any special equipment, how difficult is it for you to . . . participate 

in social activities such as visiting friends, attending clubs and meetings, and going to 
parties?” (FLSOCIAL) 

4. “By yourself, and without any special equipment, how difficult is it for you to . . . do things 
to relax at home or for leisure (reading, watching TV, sewing, listening to music)?” 
(FLRELAX) 

5. “By yourself, and without any special equipment, how difficult is it for you to . . . walk a 
quarter of a mile--about 3 city blocks?” (FLWALK3BL) 

6. “By yourself, and without any special equipment, how difficult is it for you to . . . walk up 10 
steps without resting?” (FLCLIMB) 

https://nhis.ipums.org/nhis-action/variables/LAPLAYAM
https://nhis.ipums.org/nhis-action/variables/LASPED
https://nhis.ipums.org/nhis-action/variables/LADL
https://nhis.ipums.org/nhis-action/variables/LAIADL
https://nhis.ipums.org/nhis-action/variables/LANOWORK
https://nhis.ipums.org/nhis-action/variables/LAMTWRK
https://nhis.ipums.org/nhis-action/variables/LAWALK
https://nhis.ipums.org/nhis-action/variables/LAMEMRY
https://nhis.ipums.org/nhis-action/variables/LAOTHER
https://nhis.ipums.org/nhis-action/variables/FLPUSHLAR
https://nhis.ipums.org/nhis-action/variables/FLGOOUT
https://nhis.ipums.org/nhis-action/variables/FLSOCIAL
https://nhis.ipums.org/nhis-action/variables/FLRELAX
https://nhis.ipums.org/nhis-action/variables/FLWALK3BL
https://nhis.ipums.org/nhis-action/variables/FLCLIMB
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7. “By yourself, and without any special equipment, how difficult is it for you to . . . stand or be 
on your feet for about 2 hours?” (FLSTAND2HR) 

8. “By yourself, and without any special equipment, how difficult is it for you to . . . sit for 
about 2 hours?” (FLSIT2HR) 

9. “By yourself, and without any special equipment, how difficult is it for you to . . . stoop, 
bend, or kneel?” (FLSTOOP) 

10. “By yourself, and without any special equipment, how difficult is it for you to . . . reach up 
over your head?” (FLREACH) 

11. “By yourself, and without any special equipment, how difficult is it for you to . . . use your 
fingers to grasp or handle small objects?” (FLGRASP) 

12. “By yourself, and without any special equipment, how difficult is it for you to . . . lift or carry 
something as heavy as 10 pounds, such as a full bag of groceries?” (FLCARRY) 

 
Source: IPUMS Health Surveys NHIS website: https://nhis.ipums.org/nhis/  
  

https://nhis.ipums.org/nhis-action/variables/FLSTAND2HR
https://nhis.ipums.org/nhis-action/variables/FLSIT2HR
https://nhis.ipums.org/nhis-action/variables/FLSTOOP
https://nhis.ipums.org/nhis-action/variables/FLREACH
https://nhis.ipums.org/nhis-action/variables/FLGRASP
https://nhis.ipums.org/nhis-action/variables/FLCARRY
https://nhis.ipums.org/nhis/
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Appendix C. Classification of Industries by Domains, Sector, SIC1 and NAICS2 Sectors 
Domain Sector SIC1 sector 

(2-digit codes) 
NAICS2 sector 
(2-digit codes) 

Goods-
producing 

Natural resources and 
mining 

01-09 Agriculture, 
forestry, and fishing 
10-14 Mining 

11 Agriculture, forestry, 
fishing, and hunting 
21 Mining  

Construction 15-17 Construction 23 Construction  
Manufacturing 20-39 Manufacturing 31-33 Manufacturing 

Service-
providing 

Trade, transportation, 
and utilities 

40-49 Transportation 
and public utilities 
50-51 Wholesale trade 
52-59 Retail trade 

42 Wholesale trade 
44-45 Retail trade 
48-49 Transportation and 
warehousing 
22 Utilities  

Information 
 

51 Information 
 

Financial activities 60-67 Financial, 
insurance, and real 
estate 

52 Finance and insurance 

 
Professional and 
business services 

70-89 Services 54 Professional, scientific, 
and technical services 
55 Management of 
companies and enterprises 
56 Administrative and 
waste services  

Education and health 
services 

70-89 Services 61 Education 
62 Health care and social 
assistance  

Leisure and 
hospitality 

70-89 Services 71 Arts, entertainment, and 
recreation 
72 Accommodation and 
food services  

Other services 70-89 Services 81 Other services (except 
publish administration)  

Government 91-97 Public 
administration 

92 Government and 
government enterprises 

Notes. 1SIC = Standard Industrial Classification; 2NAICS = North American Industry 
Classification System. Data sources were the Bureau of Labor Statistics 
(https://www.bls.gov/ces/naics/) and Seltzer, N. (2019). Beyond the Great Recession: labor 
market polarization and ongoing fertility decline in the United States. Demography, 56(4), 1463-
1493 (https://doi.org/10.1007/s13524-019-00790-6).  

https://www.bls.gov/ces/naics/
https://doi.org/10.1007/s13524-019-00790-6).
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