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ABSTRACT 

As the baby-boom generation reaches retirement age and as longevity 

continues to increase, our nation potentially faces a long-term care crisis that 

could significantly increase health care expenditures.  Identifying at-risk 

populations could help policymakers craft interventions designed to reduce 

disability and the number of people who rely on long-term care.    

 

 Previous research has shown that black elderly suffer from higher rates of 

disability than their white counterparts.  It remains unclear, however, how this 

disparity changes over time.  To the extent that black elderly suffer from 

increasing rates of disability throughout old age, they could represent a significant 

driving force on future long-term care expenditures.  This is especially true 

considering the racial mortality gap decreases with age.  According to the Federal 

Interagency Forum on Aging, at age 65, white persons can expect to live an 

average of 2 years longer than black persons (2002).  Among those who survive 
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to age 85, however, the life expectancy among black persons is slightly higher 

than among white persons (Federal Interagency Forum on Aging, 2002).  

 

 The goal of this study is to examine changes in age-specific rates of 

disability across racial groups.  The first section of the paper provides the reader 

with a background and review of the relevant literature, followed by a description 

of the data and methods used.  The next section presents the results, followed by a 

discussion of the findings and a conclusion.
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Introduction 

 As the baby-boom generation reaches retirement age and mortality 

continues to decline, our nation potentially faces a long-term care crisis that could 

significantly increase health care expenditures.  According to the Congressional 

Budget Office (CBO) the number of persons age 65 or older (those most likely to 

be disabled and in need of long term care services) is projected to double over the 

next 30 years (2005). Comparatively, the number of adults under age 65 is 

projected to grow by only 12 percent over the same time period (CBO, 2005).   

 

While research shows that disability rates1 among the elderly have been 

falling, many experts agree that the aging baby boom generation will greatly 

increase the number of persons with disabilities.  Accordingly, the demand for 

long-term care in the future is expected to rise substantially, thereby eclipsing the 

positive economic impact of recent declines in disability among the elderly 

(Government Accountability Office [GAO], 2005; Cutler, 2001; Department of 

Labor [DOL], 2000).  
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1 For the purposes of this paper, “disability” refers to a physical limitation experienced by a person 
that prevents him or her from undertaking an activity typically expected of an independent 
individual. This is in keeping with the Nagi model of the disablement process (Nagi, 1979).  
Accordingly, “disability rates” is a measure of the number of limitations a person experiences.   



Policy makers could curtail rising long term care cost and demand by 

developing interventions that reduce then number of persons with disabilities and 

the severity of their disablements, especially within at-risk populations.  

Presently, however, not enough is known about the nature of disability to 

accurately develop such policies. Particularly, it remains unclear how the 

disablement process varies among major demographic and socioeconomic groups 

and to what extent certain populations are at increased risk.  For example, while it 

has been widely established that a disability gap exists among whites and blacks 

as they enter old age, it remains unclear if or how the gap changes over time.  

Various studies suggest different outcomes (e.g., disability for blacks worsens, 

improves, or remains constant over time).   

 

The following analysis seeks to reduce some of this uncertainty.  The goal 

of this study is to conduct an analysis of racial disparities in disability among 

elderly persons over time.  The study will examine differences in disability 

between black and white elderly, how those differences change over time, and 

what factors contribute to these differences. The first section of the paper provides 

the reader with a background and review of the relevant literature, followed by a 

description of the data and methods used.  The next section presents the results, 

followed by a discussion of the findings and a conclusion.   

Background 
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Disability is a condition that typically arises during later life.  According 

to the 1999 National Long Term Care Survey (NLTCS), approximately seven 

million elderly suffered from some sort of disability in 1999 (GAO, 2005).  

Indeed, 20 percent of older adults in the U.S. currently suffer from chronic 

disabilities, 7 to 8 percent have severe cognitive impairments, and approximately 

33 percent have mobility limitations (Freedman, Martin, and Schoeni, 2002).  As 

a result, many of these individuals can no longer function independently and 

require long-term care services.   

 

Long-term care refers to an array of health and support services that assists 

persons with physical and mental disabilities to perform activities of daily living 

(ADLs) or instrumental activities of daily living (IADLs) (Walker, 2002; Feder, 

Komisar, and Neifield, 2000).  ADLs are routine tasks of life that typically 

include eating, bathing, dressing, getting into and out of bed, and assistance with 

using the toilet (Feder et al., 2000).  IADLs are additional activities necessary for 

independence such as preparing meals, managing medications, maintaining 

finances, and shopping for groceries (Feder et al., 2000).   

 

 There are significant financial costs associated with providing long-term 

care services.  According to the CBO, spending on long-term care for the elderly 

totaled approximately $135 billion in 2004 --or an estimated $15,000 per impaired 
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senior, most of which was paid for by public programs (CBO, 2004).2  Medicaid, 

the federal/state health insurance program for low-income families acts as the 

nation’s primary safety net for financing these services (Feder et al., 2000). In 

2003, Medicaid paid for approximately 48 percent ($87 billion) of total long term 

care expenditures in the United States (GAO, 2005).  Medicare, the federal 

government’s health insurance program for the elderly has traditionally financed a 

smaller share of the nation’s long-term care costs (GAO, 2005).3  Combined, 

Medicare and Medicaid are responsible for financing approximately 69 percent of 

expenditures of long-term care in the U.S. (GAO, 2005).   

 

Given the large amount of public funds already being spent on long-term 

care services, there is growing concern among policy makers that as the baby 

boom generation continues to age, demand for long-term care services will 

increase and consume a larger share of federal and state budgets. According to the 

CBO,  

 

                                                 
2 This figure does not account for the economic costs associated with informal long-term care 
services.  Indeed, most elderly Americans have to rely on informal care donated by family and 
friends (Feder, Komisar & Niefeld, 2000).  In 1998, the U.S. Department of Health and Human 
Services (HHS) estimated that replacing informal long term care services for seniors with 
professional care givers would cost between $50 billion and $103 billion annually (CBO, 2004). 
Another study valued informal care giving by calculating forgone wages and arrived at a cost of  
$196 billion in 1997 (CBO, 2004). 
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3 Many people wrongly assume that Medicare covers long-term care services for the elderly.  In 
reality, Medicare only pays for limited long-term care services, such as brief stays in post-acute 
skilled nursing facilities and home health care, as opposed to extended nursing home care.   



the number of elderly people in the United States will double between 
2000 and 2030; by 2050, the share of the population comprising people 
aged 65 or older will be 21.5 percent.  The most significant growth will be 
among the oldest seniors, those aged 85 or older-the people who have the 
greatest probability of using long-term care. Their share of the population 
will reach about 5.2 percent by 2050, more than triple the 1.5 percent 
share they claimed in 2000 (2004).   

 
As a result of this growth, the Government Accountability Office (GAO) predicts 

that the federal share of Medicaid as a percent of GDP is expected to increase 

from today’s 1.3 percent to 3.2 percent in 2035 and reach 6.0 percent in 2075 

(2005).  Similarly, Medicare is expected to triple as a share of GDP between now 

and 2035 (from 2.7 percent to 7.5 percent), and reach 13.8 percent in 2080 (GAO, 

2005). 

 

 As policymakers search for ways to reduce long-term care spending they 

may want to concentrate their efforts within groups that suffer from higher 

disability rates, such as racial or ethnic groups who have traditionally suffered 

from health disparities.  Indeed, the literature has consistently established the 

presence of a disability gap between blacks and whites as they enter old age.  Less 

clear, however, is how this gap changes over time.  To the extent that black 

elderly experience higher levels of disability at increasing rates they could 

significantly drive up demand and costs for long term care services. Accordingly, 

the following analysis focuses on identifying trends in disability between black 

and white elderly.   
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 Identifying trends in disability between blacks and whites during old age 

becomes more relevant given predicted changes in the racial composition of the 

future elderly. While non-Hispanic whites are projected to continue as the largest 

segment of the population, the percentage surviving into old age is predicted to 

decline (U.S. Census Bureau, 1995).  According to the United States Census 

Bureau, the non-Hispanic white population is predicted to decline from 84 percent 

of the elderly population in 2000 to 66 percent in 2050.  Conversely, the non-

Hispanic black population is predicted to grow as a percentage of the population 

age 65 and older (from 8.4 percent in 2000 to 12.0 percent in 2050) (1995).   

  

Literature Review 

Previous research on disparities in disability between blacks and whites 

have often produced mixed results (Freedman et al., 2002; Kelley-Moore and 

Ferraro, 2004).  While most studies confirm a disability gap exists, much of the 

literature differs on the size of the gap and how it changes over time (Clark, 1997; 

Freedman et al., 2005; Hayword, Miles, Crimmins, and Yang, Y., 2005; Kelley-

Moore and Ferraro, 2004; Mendes de Leon, Barnes, Bienias, Skarupski, and 

Evans, 2005).4  

                                                 

 6

4 The disability gap refers to the difference between the level of disability experienced by blacks 
and whites at a specific point in time.  Whether this gap widens, narrows, or remains constant over 



 

Some studies show that blacks experience disability earlier in their life 

course (Hayword et al., 2000) and become progressively disabled in later life 

(Clark, 1997).  Most of these studies point to the “double jeopardy hypothesis” or 

“cumulative disadvantage theory” to explain their findings. This perspective 

simply takes the view that older blacks experience the disablement process earlier 

and at accelerated rates due to disadvantages (e.g. discrimination, deprivation of 

social and economic resources) over the life course associated with their minority 

status (Maddox and Clark, 1992; Kelley-Moore and Ferraro, 2004).   

 

Other research suggests the opposite, however, that the disability gap 

between blacks and whites decreases over time and actually converges amongst 

the oldest old (Guralnik, Fried, and Salive, 1993; Mendes de Leon et al., 1997).  

These studies suggest that the cumulative negative health effects associated with 

being a minority act as a selective survival mechnism.  In other words, blacks who 

survive into old age are “hardier” and typically fair better in later life than their 

white counterparts (Kelley-Moore and Ferraro, 2004).  Still, other studies show a 

steady and unchanging disability gap between blacks and whites (Kelley-Moore 

and Ferraro, 2004).     
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time is determined by changes in the respective disability trajectories for blacks and whites, which 
represent disability levels at successive points in time. 



 As Kelley-Moore and Ferraro note, the inconsistency in outcomes may 

stem from the data and methods used by previous researchers (2004).  For 

example, many of the earlier studies relied heavily on cross-sectional data to 

perform their analyses (Markides, 1983; Ward, 1983; Ferraro; 1987). Cross-

sectional data are useful to determine the presence of a disability gap between 

races at a specific point in time, however, they provide little insight into how 

disability changes over time.    

 

 Another problem with using cross-sectional data for this type of analysis is 

that it fails to incorporate the effects of selective mortality (Ferraro and Farmer, 

1996; Kelley-Moore and Ferraro, 2004).  In other words, cross-sectional data do 

not account for the higher mortality rates experienced by blacks.  Accordingly, 

research on racial disaparities in disablity that rely on cross-sectional data likely 

underestimates the size of the disability gap between elderly blacks and whites 

because the sample they have drawn from is healthier (Ferraro & Farmer, 1996; 

Kelley-Moore and Ferraro, 2004).  As a result, in recent years researchers have 

moved towards using nationally representative longitudinal surveys and selection 

bias models to better determine differences in age-related disability between 

blacks and whites (Maddox and Clark, 1992; Ferraro and Farmer, 1996; Kelley-

Moore and Ferraro, 2004).  
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Kelley-Moore and Ferraro provide a recent analysis that employs such 

techniques.  In their study the authors attempt to resolve inconsistenicies within 

the literature by addressing the limitations of previous research (Kelley-Moore 

and Ferrao, 2004). In their analysis, the authors utilize panel data and control for 

selection bias due to non-random attrition.  Furthermore, the authors employ a 

comprehenisve set of variables to measure the impact of socioecnomic status and 

health behaviors on disablity. Consistent with much of the previous research the 

authors were able to show that a disability gap does exist between black and white 

elderly.  However, the authors found little evidence to show that the gap 

converges or diverges over time.  Instead, once the authors controlled for 

socioeconomic and health factors as well as nonrandom attrition, the authors 

discovered that the disability gap remains stable and constant over time (Kelley-

Moore and Ferraro, 2004).   

 

The research of Kelley-Moore and Ferraro has limitations as well.  First, 

the panel data that they use are not drawn from a nationally representative sample.  

Instead, their research relies on data from the North Carolina Established 

Populations for the Epidemiologic Studies of the Elderly (EPESE) survey.  

Accordingly, their results cannot be applied to the general population.  Secondly, 

while the authors utilize a fuller set of variables to measure socioeconomic status 

and health behaviors, they utilize fewer variables to measure disability.  Infact, 
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the authors only used one depdenent variable for their analysis in measuring 

disability, which was based on measuring a respondents ability to perform certain 

Activities of Daily Living (ADLs), including: walking, eating, dressing, 

grooming, getting in and out of bed, bathing and using the toilet (Kelley-Morre 

and Ferraro, 2004).  Indeed, much of the literature relies on only two indicators of 

disability: Activities of Daily Living (ADLs) and Instrumental Activities of Daily 

Living (IADLs). ADLs and IADLs are important measures of disability, however, 

they provide limited insight into how disability varies between black and white 

elderly.  Specifically, they fail to account for other types of tasks, such as mobility 

and fine motor skills, that a respondent may have difficulty performing. 

Additional measures could be employed to improve our understanding about how 

susceptible blacks and whites are to specific types of disability.   

 

 This study will attempt to build upon the existing research in two ways.  

First, this study will employ recent panel data from a national sample that, to the 

best of my knowledge, has not been utilized in examining racial disparities in 

disability.  Furthermore, this study will utilize a more comprehsive set of 

variables to measure disability.  This research will focus on: 1) determining 

whether a racial disability disparity exists between blacks and whites; 2) 

determining how the disability gap changes over time and; 3) analyzing the 

determinants of any existing gap. 
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Conceptual Framework 

This study adheres to the model developed by Verbrugge and Jette to 

describe the disablement process (Verbrugge and Jette, 1994).  According to this 

model, the pathway to disability begins with pathology, usually brought on by 

infection, trauma, and/or disease (Verbrugge and Jette, 1994).  As a result, an 

individual often experiences a loss in physical functioning, which slightly impairs 

an individual’s ability to perform certain tasks. These minor impairments often 

lead to more severe functional limitations and ultimately result in disability, 

which restricts an individual from performing at least basic tasks used in daily life 

(Verbrugge and Jette, 1994).   

  

Aside from delineating the pathway to disability, Verbrugge and Jette also 

identify various factors that typically influence the disablement process.  They 

argue that differences in these factors could account for differences in 

disablement among individuals and subgroups of the population (Verbrugge and 

Jette, 1994).  These factors include: 

 
1. Risk Factors – These are demographic, social, life-style, 

behavioral, psychological, environmental and biological 
characteristics that can affect the presence and severity of 
impairment, functional limitation and disability.   Risk factors are 
pre-disposing and are usually long-term or permanent features of 
individuals (Verbrugge and Jette, 1994).      
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2. Interventions – These are actions taken by individuals or a medical 
professional to help reduce or reverse functional impairment and/or 
disability. Interventions often include medical care and 
rehabilitation, medication and other therapeutic regiments, external 
supports (i.e. special equipment and devices), modifications to 
physical and social environments, as well as lifestyle and 
behavioral changes (Verbrugge and Jette, 1994).   

 
3. Exacerbators – These are actions thought to be responsible for 

prompting or maintaining functional impairment and/or disability.  
According to Verbrugge and Jette, exacerbators happen in three 
ways: 1) interventions that go awry (e.g. negative side effects from 
medications); 2) in response to their health and functional 
problems, people sometimes adopt behaviors or attitudes that have 
negative consequences and actually increase their limitations 
and/or disability (e.g. fear of falling, increased alcohol intake, 
anger at disease); 3) society often places impediments in the path 
of limited disabled people so they cannot do the things they want 
and are able to do (e.g., inflexible work hours, architectural 
barriers, prejudice and disincentives from employment) 
(Verbrugge and Jette, 1994). 

 
 Figure 1 illustrates the model proposed to measure differences in disability 

among black and white elderly. I begin by asking, 'does a disability gap exist 

between blacks and whites’?  As shown, disability is measured by four variables: 

ADLs, IADLs, mobility, and fine motor skills.  An individual’s disability level is 

a function of his or her individual disability trajectory, which measures the rate in 

which an individual becomes disabled over time.  Based on previous research I 

expect to find that a disability gap does exist between black and white elderly.  

Second, I ask, ‘what factors besides race, sex, and age contribute to this gap’?  I 

expect to find that socioeconomic status and health behaviors to be significant 

determinants a respondent’s disability status.  
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In the second stage of the analysis, I ask first, 'does the disability gap 

worsen over time'? This question seeks to determine whether there is a 

statistically significant difference between the disability gap experienced by 

blacks and whites over time.  It is less clear what the results will yield, but based 

on recent research conducted by Kelley-Moore and Ferraro (2004), I hypothesize 

that the disability gap does not widen over time.  Finally, I determine which risk 

factors and or interventions influence the change in an individual's disability 

status over time for blacks and whites.  Previous research suggests that disability 

status is largely determined by socioeconomic factors such as education and 

income, as well as health behaviors.  I expect to find similar results.   
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Figure 1. Conceptual Model 
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Measurement and Results 

 
 

Data from the RAND Health and Retirement Survey (HRS) - Version E are 

used for this analysis. The RAND HRS Data file is a cleaned, easy-to-use, and 

streamlined version of the Health and Retirement Study (HRS).  Primarily funded 

by the National Institute on Aging, the HRS is a longitudinal study of persons age 

51 and older and their spouses.  Its main goal is to provide panel data for research 

and analysis in support of policies on retirement, health insurance, saving, and 

economic well being (St. Clair, 2005).  

 

The survey elicits information about demographics, income, assets, health, 

cognition, family structure and connections, health care utilization and costs, 

housing, job status and history, expectations, and insurance (St. Clair, 2005).  

More detailed information on the HRS can be found in Juster and Suzman (1995).   

 

The HRS consists of four cohorts.  This study will be restricted to the 

AHEAD cohort.  The AHEAD cohort consists of individuals who lived in the 

community (i.e. who were not institutionalized), who were born before 1924, and 

who were initially a part of a separate study (the Study of Assets and Health 

Dynamics Among the Oldest Old).  Baseline data were collected in telephone and 

household interviews in 1993, and four subsequent waves were collected between 
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1995 and 2002.  I chose to use the AHEAD cohort because it includes the oldest 

respondents of the four entry cohorts that make up the HRS.  AHEAD 

respondents were 70 years or older when they were interviewed at the baseline.   

 

The HRS over-samples black Americans, so that the initial sample of 8111 

people included 6986 White/Caucasian (86%) and 1125 Black/African American 

respondents (14%).  The original sample also included 174 respondents who were 

not classified as White or Black, but were subsequently dropped for the purposes 

of this study, as were Hispanic respondents.  By the fifth wave approximately 40 

percent of the sample failed to complete the survey, primarily due to mortality.   

 

 The first stage of the analysis used a restricted model to establish whether 

a disability gap existed between blacks and whites once adjusting for age and sex.  

This model does not help explain what factors might contribute to such a racial 

disparity, but does serve as a reference point once a fuller model is estimated.  

Accordingly, only data from wave 3 were used for this part of the analysis 

(n=6795). The statistical model is shown below: 

εββββ ++++= ageblackfemaleDisability 3210*  

Four separate measures of disability were used as dependent variables for 

this analysis and were based on a respondents reported difficulty to perform: 1) 

Activities of Daily Living (ADLs) (e.g., walking across a room, getting in and out 
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of bed, dressing, eating, and bathing); 2) Instrumental Activities of Daily Living 

(IADLs) (e.g., reading a map, using a calculator, and using a microwave); 3) 

mobility functions (e.g., walking one block, several blocks, walking across a 

room, climbing one flight of stairs, and climbing several flights of stairs; and 4) 

fine motor skills (e.g., picking up a dime, eating, and dressing).   

 

 For the purpose of this analysis, the original response categories from the 

survey were collapsed and recoded.  Accordingly, for ADLs and mobility 

functions the response categories consisted of none (0), moderate (1-2) and severe 

(>=3), whereas the response categories for IADLs and fine motor skills were none 

(0) and some (>=1). Thus, higher values of each of the dependent variables 

indicated more disability.  Hence, a positive coefficient on the black variable 

would indicate that, controlling for age and sex, blacks are more disabled than 

whites. Table 1 in the appendix contains all the variables used in this analysis, the 

coding, and means for the total sample and separately for black and white 

respondents.   

 

An ordered probit model was used to estimate the effect race has on a 

respondent’s ability to perform ADLs and mobility functions.  In the case of 

IADLs and fine motor skills a simple probit model was employed.  The results 

from the first model show that a disability gap between black and white elderly 
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does indeed exist. Black elderly were shown to experience significantly higher 

levels of disability for all four measures (p<.001), as shown in table 1 below. The 

coefficient estimates presented in table 1, however, cannot be interpreted as the 

marginal effect being black has on the probability the disability dependent 

variable takes on a particular value.  Rather, the coefficients give the signs of the 

marginal effect of the covariate on the dependent variable and the statistical 

significance.   

 

In order to determine the magnitude of the marginal effect of being black 

on the probability of being disabled an alternative measure is needed.  

Accordingly, predicted probabilities were estimated for each observation and then 

averaged together. The predicted probabilities were obtained for the entire sample 

first. The predicted probabilities for whites were subsequently obtained by 

changing the race variable to equal zero so that each observation was recorded as 

a white respondent.  The same process was used to obtain the predicted 

probabilities for blacks.  The marginal effect of being black on the probability of 

experiencing disability for a particular measure is thus the difference between the 

predicted probabilities for whites and blacks.  

 

Table 2 provides the predicted probabilities as well as the marginal effects 

of being black on disability outcomes.  For example, the results show that 22 
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percent of blacks and 16 percent of whites in the sample were predicted to 

experience moderate difficulty with activities of daily living.  Accordingly, in the 

case of ADLs, the marginal effect of being black increased the likelihood a 

respondent will have moderate difficulty in performing any ADLs by 6 

percentage points, adjusting for age and sex.  Furthermore, being black increased 

the chance a respondent will experience severe difficulty with ADLs by 7 

percentage points and decreased the likelihood a respondent experienced no 

difficulty in performing ADL tasks.    

 

 Similarly, being black increased the probability a respondent will 

experience difficulty in performing IADLs by 11 percentage points.  The results 

show that 26 percent of black elderly were predicted to experience some difficulty 

with instrumental activities of daily living, whereas only 15 percent of white 

elderly were predicted to experience some difficulty.  More people in the sample 

were predicted to experience difficulty with mobility functions than any other 

disability measure, however, black respondents were more likely to experience 

difficulty with mobility than their white counterparts.   Approximately 54 percent 

of white elderly were predicted to experience moderate to severe difficulty with 

mobility tasks, whereas over 64 percent of black elderly were predicted to 

experience moderate to severe difficulty.  Finally, 29 percent of black elderly 

were predicted to experience some difficulty in performing fine motor skills tasks, 
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whereas 22 percent of their white counterparts experienced the same level of 

difficulty.  Accordingly, the marginal effect of being black increased the 

probability a respondent had difficulty performing fine motor skill tasks by 7 

percentage points. The overall goodness of fit for the restricted model was very 

low (pseudo R2<.10 for all specifications), which suggests a relatively weak 

relationship between the covariates and the dependent variables.   

 

Having established a disability gap between black and white elderly 

controlling for sex and age, a subsequent specification was estimated to determine 

which factors influence this gap, including: socioeconomic status, family 

structure, health behaviors and co-morbidities. All the variables used in this 

model can be found in Table 1 of the appendix. The dependent variables used to 

measure disability remain unchanged. Once again, an ordered probit model was 

used to estimate the probability a respondent had difficulty performing ADLs and 

mobility functions, whereas a probit model was employed to estimate the 

probability of disability in the case of IADLs and fine motor skills.   

 

The statistical model for this part of the analysis is shown below, where X 

denotes demographic characteristics such as race, gender and age; Y denotes 

socioeconomic characteristics such as family structure, income, and employment 

history; H denotes certain health behaviors (e.g. smoking and drinking alcoholic 
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beverages); and C denotes co-morbidities (e.g. cancer, high blood pressure, 

diabetes, and heart attack/congestive heart failure); and an error term: 

 
εβββββ +++++= CHYXDisability 43210*  

 

The second analysis revealed that when other covariates are controlled for, 

the black covariate loses statistical significance for certain disability measures.  

As shown in Table 3, black elderly still experience statistically significantly 

higher levels of disability associated with ADLs and IADLs, however, being 

black is now only statistically significant at the 10 percent level for both mobility 

functions and fine motor skills.   
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More importantly, the marginal effects of being black on disability 

outcomes are also smaller once controlling for other factors.  For example, as 

shown in table 4, 20 percent of blacks were predicted to experience moderate 

difficulty with performing ADLs, while 17 percent of whites were predicted to 

experience moderate difficulty.  Accordingly, the marginal effect of being black 

increases the likelihood of experiencing moderate difficulty with ADLs by 3 

percentage points.  This represents a 3 percentage point decline from the marginal 

effect of being black estimated in the original restricted model. Similarly, the 

marginal effect of being black on IADL difficulty was reduced once additional 

covariates were added to the model.  Specifically, the effect of being black 



increased the probability of experiencing some difficulty with performing IADL 

tasks by 5 percentage points.  This represents a 6 percentage point decline in the 

marginal effect of being black from the original restricted model. Table 5 shows 

the changes in the marginal effects of being black between the restricted and 

unrestricted models.  In almost all cases, the marginal effect was smaller once 

controlling for other factors.  The only measure of disability where the marginal 

effect of being black did not change across models was for respondents who 

experienced moderate difficulty with mobility functions.  This finding is not 

surprising when one considers that the initial effect of being black on 

experiencing moderate difficulty with mobility in the restricted model was 

relatively small to begin with (.01).  Based on these results, it is clear that the 

initial differences in predicted disability outcomes between blacks and whites 

were related to other factors that were controlled for in the unrestricted model. 

However, it is important to note, even after adding all covariates to the model, a 

smaller disability gap between blacks and whites still existed. While goodness of 

fit increased slightly, the pseudo R2 obtained for each specification remained low 

thus indicating a relatively weak relationship between the covariates and the 

dependent variables.  

 

The final stage of this analysis tested whether the disability gap between 

blacks and whites worsened over time.  For this part of the study, a new binary 
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dependent variable was created to determine worsening disability status.  The 

variable was coded to take on two possible values: (0) a respondent’s disability 

had not worsened over time; (1) a respondent’s disability had worsened over time.  

The values used to determine whether a respondent’s disability had worsened 

were obtained by taking the difference between a respondent’s reported disability 

in wave 5 and his or her reported disability in wave 3. A positive difference 

indicated that a respondent’s disability had worsened, and was thus coded as (1). 

Only data for respondents who participated in both wave 3 and wave 5 of the 

survey were used for this part of the analysis (n = 4617). A restricted probit model 

that controls for race, sex, and age was first estimated to determine the age-

adjusted and sex-adjusted effect race had on determining worsening outcomes 

independent of socioeconomic status, health behaviors and co-morbidities.  Table 

6 and Table 7 present the respective estimates and predicted probabilities for the 

model shown below:  

εββββ ++++= ageblackfemaleDisabilityWorsening 3210*_  
  
 The results show that black adults are significantly more likely to become 

more disabled overtime for three of the four disability measures (ADLs, IADLs, 

and fine motor skills).  The predicted probabilities for this model show that 29 

percent of blacks were predicted to experience worsening disability with 

performing activities of daily living, whereas only 23 percent of whites in the 

sample experience a worsening disability status. Accordingly, the marginal effect 
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of being black increases the probability a respondent experienced worsening ADL 

disability by 6 percentage points.  The same marginal effect was observed for 

worsening IADL disability over time.  Specifically, 22 percent of blacks in the 

sample were predicted to experience greater difficulty with performing IADLs in 

wave 5 than in wave 3, whereas only 16 percent of whites in the sample were 

predicted to experience increased difficulty.  Finally, 23 percent of blacks were 

predicted to experience worsening disability with fine motor skills, while only 18 

percent of whites in the sample were predicted to experience increased difficulty. 

 

 Mobility was the only disability measure where race was not a statistically 

significant factor in determining worsening outcomes. Indeed, there was no 

observed effect of being black on predicting worsening mobility outcomes.   

However, it is important to note, while there may be no statistically significant 

difference in worsening mobility outcomes between black and white elderly, the 

predicted probabilities show that approximately 40% of the sample were predicted 

to experience worsening disability outcomes, which should be of great economic 

or practical significance to policy makers.  Indeed, according to the results, more 

people in the sample were predicted to experience greater difficulty with mobility 

functions than any other type of disability measure. Moreover, according to 

AARP, a nonprofit, nonpartisan membership organization for people age 50 and 

over, older persons with mobility limitations had the greatest need for long term 

 24



care (18%) (AARP, 2002).  Comparatively, only 8.9 percent of older adults who 

suffered from "self-care" limitations (e.g., difficulty with performing ADLs and 

IADLs) reported needing long term care services (AARP, 2002).  Accordingly, it 

would be unwise to overlook the findings regarding mobility simply because the 

estimate on race lacks statistical significance at conventional levels. Once again, 

goodness of fit for this stage of the analysis demonstrated a weak relationship 

between the dependent and independent variables (pseudo R2 < .10 for all 

specifications).  

 

A final specification was used to determine the impact race has on 

worsening disability outcomes controlling for additional factors.  The dependent 

variable remains unchanged from the previous model. The independent variables 

used to control for socioeconomic status, family structure, health behaviors and 

co-morbidities in the earlier stages of this analysis were employed again and 

include wave 3 data.   

 
εβββββ +++++= CHYXDisabilityWorsening 43210*_  

 
As shown in Table 8, once controlling for other factors, race does not have 

any statistically significant effect on worsening disability outcomes for any 

measure.  Indeed, the marginal effects of being black were significantly reduced 

once all the covariates were entered into the model.  Specifically, the marginal 
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effect of being black on worsening ADL and IADL outcomes decreased by 4 and 

5 percentage points respectively from the marginal effects estimated in the 

restricted model.  Similarly, the marginal effect of being black on worsening 

outcomes for fine motor skills was reduced by 4 percentage points.  Once again, 

there was no change in the marginal effect of being black on worsening mobility 

outcomes.  Table 9 presents the predicted probabilities and the marginal effects of 

being black for the unrestricted model.  Table 10 highlights the changes in the 

marginal effects between the restricted and the unrestricted model.  The overall 

goodness of fit did not improve once all covariates were added to the model 

(pseudo R2 < .10 for both worsening specifications).   

 

Discussion 
 

The results from the first stage of the model show that a disability gap 

does exist between black and white elderly.  The size of this gap is reduced, 

however, controlling for socioeconomic status, family structure, health behaviors 

and co-morbidities.  Furthermore, the results from the second part of the analysis 

demonstrate that the racial disability gap does not widen over time once all 

covariates were added to the model.  Indeed, the difference between worsening 

disability outcomes between black and white elderly were found to be non-

significant controlling for other factors.  These results are consistent with previous 

research that disputes the double jeopardy hypothesis.   
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It is also worth noting the factors other than race that impacted the 

probability a respondent experienced disability.  The relationship between age and 

initial levels of disability was found to be a highly statistically significant 

(p<.001), which is consistent with the theory that people become more disabled 

over time. Higher initial levels of disability were also observed for those who had 

living children, those who smoked in the past, and those who suffered from co-

morbidities.  Females were predicted to experience significantly higher levels of 

disability with regard to mobility functions only.   

 

Significantly lower initial disability levels were predicted for people with 

more education, people who were married or partnered, those who reported 

drinking alcoholic beverages in the past week, and those who remain active 

during old age. These findings are likely to have occurred because the drinking 

covariate is endogenous to the dependent disability variable being measured.  In 

other words, the results should not be interpreted to mean drinking alcohol 

reduces the probability of being disabled.  Rather, those who reported drinking 

alcohol were able to partake in such social activities as a function of being less 

disabled already. Surprisingly, income was found to have no statistically 

significant effect in predicting initial levels of disability except in the case of fine 
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motor skills (p<.10).  While the findings on income are inconsistent with much of 

the literature, there is precedent (Kelley-Moore and Ferraro, 2004).   

 

There were a number of factors that were also significant determinants of 

worsening disability outcomes.  Age, once again was highly significant in 

predicting worsening disability outcomes.  Worsening outcomes were also 

observed for women, but only in terms of mobility functions. Several factors, 

however, were shown to reduce the probability that a person’s disability worsened 

over time.  Those with a high school education or more were at less risk to 

experience worsening outcomes for all disability measures with the exception of 

mobility functions.  Similarly, higher income households were significantly less 

likely to become more disabled in performing ADL tasks.  Those who remained 

active in old age were also shown to experience fewer worsening outcomes across 

all disability measures.  It was beyond the scope of this analysis to determine the 

magnitude of the marginal effects these covariates had on predicting disability 

outcomes.  This could be an area for further research.   

 

This analysis has several limitations.  First, there is significant attrition 

from the survey.  As mentioned previously, by the fifth wave approximately 40 

percent of the sample failed to complete the survey, primarily due to mortality.  

Such attrition is concerning because it is likely to be nonrandom.  As noted by 
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Kelley-Moore and Ferraro, “black Americans, older adults, less healthy persons, 

and men have higher mortality rates increasing the likelihood that the remaining 

sample will be disproportionately white, younger adults, healthy persons and 

women”(2004).  Indeed, being black was shown to be highly correlated with the 

probability a respondent was no longer in the sample for both wave 3 and wave 5 

of the survey (p<.001).   

 

As stated previously, to the extent that blacks suffer from lower survival 

rates, the sample used for this analysis will draw upon predominantly healthier 

respondents.  Accordingly, any gap in disability observed between elderly blacks 

and whites will likely be underestimated due to selection-bias.  As a result, the 

findings do not provide policy makers with an accurate account of recent trends in 

disability.  Indeed, further research that corrects for such selection bias may reveal 

a much larger racial disability gap, which would warrant more attention to be 

concentrated on developing policies or interventions that reduce disability among 

black elderly.   

 

Second, the findings show that the racial disability gap is not worsening 

over time.  These results actually correspond with the findings presented by 

Kelley-Moore and Ferraro who found after controlling for non-random selection 

bias that the racial disability gap did not increase over time (2004).  However, 
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unlike the Kelley-Moore/Ferraro analysis, it is beyond the scope of this study to 

determine whether disability gap persists or decreases over time.  Indeed, Kelley-

Moore and Ferraro were able to determine through their model that the disability 

gap "remains persistent over time, neither increasing nor decreasing" (2004). 

While the findings presented in this study suggests that the disability gap between 

black and white elderly does not diverge over time, further research is needed to 

determine whether it converges or simply remains persistent throughout old age.  

Determining the precise relationship between race, disability, and age will be an 

important factor in how policy makers choose to develop appropriate 

interventions.  For example, to the extent that the disability gap converges during 

old age because elderly white adults experience a rapid deterioration, policy 

makers may want to develop policies that target black adults earlier in the life 

course and white adults later in old age.   

 

 Finally, the overall goodness of fit for the model is fairly low, which 

indicates a relatively weak relationship between the covariates employed in the 

model and the disability dependent variables.  Accordingly, there are likely to be 

a number of other factors excluded from this analysis that can better explain the 

variation in the disablement process between black and white elderly.  Indeed, the 

pseudo R2 measure for each specification was never greater than 0.16.  Further 

research, that includes other measures of socioeconomic and health status may 

 30



prove more useful in determining the variation in disability between blacks and 

whites.   

Conclusion 

 In just five years, the first members of the 76 million baby-boomer 

generation will turn 65.  Health care experts have predicted that the large increase 

in the number of older persons will place tremendous strain on our nation's ability 

to provide and finance long term care services for this aging population.  Policy 

makers will be charged with developing strategies that will reduce the demand for 

long term care services as a way to preserve federal and state budgets.  One such 

strategy may be to target interventions on populations that are at higher risk to 

experience certain types of disability.  The findings from this analysis suggest 

black elderly do experience higher rates of disability.   Much of this difference is 

attributable to the fact that blacks are more likely to experience lower 

socioeconomic status.  Accordingly, the single most effective intervention that 

policy makers could undertake to narrow the racial disability gap, as well as other 

health disparities, is to develop policies that reduce socioeconomic differences 

between races.    

 

The findings from this analysis demonstrate however that once controlling 

for socioeconomic status, family structure, and health status, a small disability gap 

between black and white elderly remains.  Further research is needed to determine 
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the underpinnings of this residual race difference.  Other factors that might 

account for this disparity may include environmental factors and access to 

medical care, which were not controlled for in this analysis.  For example, this 

model did not control for whether a respondent lived in an urban, suburban or 

rural areas.  These various physical environments may play an integral role in 

determining health outcomes.  Furthermore, access to medical care is an 

important determinant in preventing conditions from worsening.  Accordingly, 

future models that control for these factors may be able to explain the remaining 

differences in disability between black and white elderly.   

 

 32



References 

 
 AARP. (2002).  Across the States 2002: Profiles in Long Term Care. 

[Online]. Available: http://assets.aarp.org/rgcenter/health/d17794_2002_ats.pdf.  

 

Clark, Daniel. (1997). U.S. Trends in Disability and Institutionalization 

among Older Blacks and Whites. American Journal of Public Health, 87(3), 438.   

 

 Congressional Budget Office. (2004). Financing Long Term Care for the 

Elderly (CBO Publication). Washington, DC.  

 

 Congressional Budget Office. (2005).  The Long Term Budget Outlook 

(CBO Publication). Washington, DC.   

 

 Cutler, David M. (2001). Declining Disability Among the Elderly.  Health 

Affairs, 20(6), 11-27.  

 

 Feder, J., Komisar, H., & Neifield, M. 2000. Long Term Care in the 

United States: an Overview.  Health Affairs, 19(3), 40-56. 

 

 33



 Federal Interagency Forum on Aging Related Statistics. (2002). Older 

Americans 2000: Key Indicators of Well-Being.  [Online].  Available: 

http://www.agingstats.gov/chartbook2000/healthstatus.html   

 

 Ferraro, Kenneth F. (1987).  Double Jeopardy to Health for Black Older 

Adults? Journal of Gerontology, 42, 528-533.    

 

 Ferraro, Kenneth F., Farmer, Melissa M. (1996). Double Jeopardy, Aging 

as Leveler, or Persistent Health Inequality? A Longitudinal Analysis of White and 

Black Americans.  The Journals of Gerontology, 51B, 6.     

 

 Freedman, Vicki A., Martin, Linda G., & Schoeni, Robert F.  (2002).  

Recent Trends in Disability and Functioning Among Older Adults in the United 

States: A Systematic Review.  Journal of the American Medical Association, 

288(24).  

 

 Government Accountability Office.  (2005).  Long-Term Care Financing: 

Growing Demand and Cost of Services Are Straining Federal and State Budgets  

(GAO Report GAO-05-564T).  Washington, DC: Kathryn Allen.   

 

 34



 Guralnik, Jack M., Fried, Linda M., & Salive, Marcel E.  Disability as a 

Public Health Outcome in the Aging Population.  (1996).  Annual Reviews in 

Public Health, 17,  25-26.   

 

 Hayword, Mark D., Miles, Toni P., Crimmins, Eileen M., & Yang, Yu.  

(2000).  The Significance of Socioeconomic Status in Explaining the Racial Gap 

in Chronic Health Conditions.  American Sociological Review, 65(6), 910-930.   

 

 Juster, FT, Suzman, R.  (1995). The Health and Retirement Study: An 

Overview. Journal of Human Resources, HRS Working Papers Series #94-1001. 

 

 Kelley-Moore, Jessica & Ferraro, Kenneth F.  (2004). The Black/White 

Disability Gap: Persistent Inequality in Later Life? The Journals of Gerontology 

Series B: Psychological Sciences and Social Sciences 59,S34-S43.  

 

 Maddox, George L. & Clark, Daniel O. (1992).  Trajectories of Functional 

Impairment in Later Life.  Journal of Health and Social Behavior, 33(2), 114-125. 

  

 

 35



 Markides, K. (1983). Minority Aging. In M.W. Riley, B.B. Hess, and K 

Bond (Eds), Aging in Society: Selected Reviews of Recent Research.  Hillsdale, 

NJ: Lawrence Erlbaum.   

 

 Mendes de Leon, Carlos F., Barnes, Lisa L., Bienias, Julia L., Skarupski, 

Kimberly A., & Evans, Denis A.  (2005).  Racial Disparities in Disability: Recent 

Evidence From Self-Reported and Performance-Based Disability Measures in a 

Population-Based Study of Older Adults.  Journals of Gerontology: Social 

Sciences, 60B(5), 8263-8271.   

 

Nagi, S.K. (1979).  The concept and measurement of disability.  In 

Disability Policies and Government Programs. (Edited by Berkowitz, E.D.). New 

York: Praeger.   

  

 St. Claire, Patricia.  (2005). The RAND HRS Data Distribution 

Description.  [Online]. Available: www.rand.org/labor/aging. 

 

 U.S. Census Bureau. (1995). Population Projections of the United States 

by Age, Sex, Race, and Hispanic Origin: 1995 to 2050 (Census Bureau Current 

Population Report P25-1130). Washington, DC.  

 

 36



 U.S. Department of Labor. (2000). Report of the Working Group on Long-

term Care (DOL Publication). Washington, DC. 

 

  Verbrugge, Lois M. & Jette, Alan M.  (1994).  The Disablement Process.  

Social Science and Medicine, 38(1), 1-14. 

 

 Ward, R.A. (1983) The Stability of Racial Differences Across Age Strata: 
An Assessment of Double Jeopardy. Sociology and Social Research, 67, 312-323. 

 37



Table 1. Model Estimates of the Level of Disability for Black and White 
Elderly with Restricted Independent Variables 
 ADLS IADLS MOBILITY FMS 
Black 0.35*** 0.43*** 0.26*** 0.25*** 
 (0.05) (0.05) (0.04) (0.05) 
Female 0.16*** -0.01 0.25*** 0.06* 
 (0.03) (0.04) (0.03) (0.04) 
Age 0.00*** 0.01*** 0.00*** 0.00*** 
 (0.00) (0.00) (0.00) (0.00) 
Constant  -6.22***  -3.79*** 
  (0.27)  (0.22) 
Psuedo R2 0.05 0.09 0.03 0.03 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
Robust standard errors are provided in parentheses.  
n = 6795 
*p<.10, **p<.05, *** p <.001 
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Table 2. Predicted Probabilities for Disability Outcomes and Marginal 
Effects of Being Black – Restricted Model 

 Total Sample White Black Marginal 
Effects of Being 
Black 

ADLs     
None .73 .75 .63 -.12 

Moderate .18 .16 .22 .06 
Severe .09 .08 .15 .07 

     
IADLs     

Some .16 .15 .26 .11 
     

Mobility     
None .44 .46 .36 -.10 

Moderate .32 .32 .33 .01 
Severe .24 .22 .31 .09 

     
Fine Motor 
Skills 

    

Some .22 .22 .29 .07 
   Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
   n= 6795 
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Table 3. Model Estimates of the Level of Disability for Black and White 
Elderly with Unrestricted Independent Variables 
 ADLS IADLS MOBILITY FMS 
Black 0.16*** 0.23*** 0.10* 0.09* 
 (0.05) (0.06) (0.04) (0.05) 
Female 0.03 -0.09* 0.23*** -0.06 
 (0.04) (0.05) (0.04) (0.04) 
Age 0.00*** 0.00*** 0.00*** 0.00*** 
 (0.00) (0.00) (0.00) (0.00) 
Married/Partnered -0.16** -0.04 -0.08 -0.11 
 (0.07) (0.08) (0.06) (0.07) 
Widowed -0.09 -0.01 -0.08 -0.04 
 (0.07) (0.08) (0.06) (0.07) 
Children 0.02*** 0.04*** 0.02*** 0.02* 
 (0.01) (0.01) (0.01) (0.01) 
High School/College -0.17*** -0.25*** -0.15*** -0.11*** 
 (0.04) (0.04) (0.03) (0.04) 
Household Income -0.15 -0.12 0.00 -0.16* 
 (0.10) (0.12) (0.01) (0.09) 
Past Smoker 0.05 0.10** 0.19*** 0.02 
 (0.04) (0.05) (0.03) (0.04) 
Current Smoker 0.04 0.06 0.07 -0.01 
 (0.06) (0.08) (0.05) (0.07) 
Current Drinker -0.41*** -0.42*** -0.30*** -0.27*** 
 (0.04) (0.05) (0.03) (0.04) 
Active -0.75*** -0.65*** -0.73*** -0.52*** 
 (0.04) (0.06) (0.03) (0.04) 
Co-morbidities 0.29*** 0.20*** 0.24*** 0.20*** 
 (0.05) (0.06) (0.04) (0.05) 
Constant  -5.33***  -2.57*** 
  (0.34)  (0.27) 
Psuedo R2 0.11 0.16 0.08 0.07 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
Robust standard errors are provided in parentheses. 
n = 6795 
* p <.10, **p<.05, *** p <.001 
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Table 4. Predicted Probabilities for Disability Outcomes and Marginal 
Effects of Being Black – Unrestricted Model 
 Total Sample White Black Marginal 

Effects of Being 
Black 

ADLs     
None .73 .74 .69 -.05 

Moderate .18 .17 .20 .03 
Severe .09 .09 .12 .03 

     
IADLs     

Some .16 .16 .21 .05 
     

Mobility     
None .44 .45 .41 -.04 

Moderate .32 .32 .33 .01 
Severe .24 .23 .26 .03 

     
Fine Motor Skills     

Some .22 .22 .25 .03 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
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Table 5. Changes in Marginal Effects of Being Black on Disability  
Outcomes 

Dependent 
Variables 

Restricted 
Model 

Unrestricted  
Model 

Decrease in 
Marginal 
Effects 

ADLs    
None -.12 -.05 .07 

Moderate .06 .03 .03 
Severe .07 .03 .04 

    
IADLs    

Some .11 .05 .06 
    

Mobility    
None -.10 -.04 .06 

Moderate .01 .01 0.0 
Severe .09 .03 .06 

    
Fine Motor 
Skills 

   

Some .07 .03 .04 
  Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   n= 6795 
 
 

 42



Table 6. Model Estimates of Worsening Disability for Black and White 
Elderly with Restricted Independent Variables 
 ADL IADL MOBILITY FMS 
Black 0.21*** 0.23*** 0.02 0.18*** 
 (0.06) (0.07) (0.06) (0.06) 
Female 0.14*** 0.03 0.12*** 0.12** 
 (0.05) (0.05) (0.04) (0.05) 
Age 0.00*** 0.00*** 0.00*** 0.00*** 
 (0.00) (0.00) (0.00) (0.00) 
Constant -5.68*** -6.37*** -2.56*** -5.06*** 
 (0.31) (0.33) (0.26) (0.31) 
Psuedo R2 0.06 0.07 0.01 0.05 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
Robust standard errors are provided in parentheses.  
n = 4617 
* p <.10, **p<.05,*** p <.001 
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Table 7. Predicted Probabilities for Worsening Disability Outcomes and 
Marginal Effects of being Black– Restricted Model  
Worsening  
Disability 

Total Sample White Black Marginal 
Effects of being 
Black 

     
ADLs .24 .23 .29 .06 
     
IADLs .17 .16 .22 .06 
     
Mobility .40 .40 .40 0.0 
     
Fine Motor Skills .19 .18 .23 .05 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
n= 4617 
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Table 8. Model Estimates of Worsening Disability for Black and White 
Elderly with Unrestricted Independent Variables 
 ADL IADL MOBILITY FMS 
Black 0.08 0.05 -0.04 0.08 
 (0.07) (0.07) (0.06) (0.07) 
Female 0.05 -0.04 0.09** 0.06 
 (0.05) (0.06) (0.05) (0.06) 
Age 0.01*** 0.01*** 0.00*** 0.00*** 
 (0.00) (0.00) (0.00) (0.00) 
Married/Partnered -0.03 -0.02 -0.02 0.02 
 (0.09) (0.10) (0.08) (0.09) 
Widowed -0.05 -0.07 -0.03 0.04 
 (0.09) (0.09) (0.08) (0.09) 
Children 0.00 -0.000 0.01 0.01 
 (0.01) (0.01) (0.01) (0.01) 
High 
School/College 

-0.08* -0.17*** -0.02 -0.09** 

 (0.04) (0.05) (0.04) (0.05) 
Household Income -0.31*** -0.38*** -0.09 -0.23** 
 (0.09) (0.12) (0.06) (0.10) 
Past Smoker 0.02 -0.01 0.05 0.03 
 (0.05) (0.05) (0.04) (0.05) 
Current Smoker 0.23*** 0.22** 0.11 0.11 
 (0.08) (0.09) (0.07) (0.09) 
Current Drinker -0.16*** -0.15*** -0.09** -0.11** 
 (0.05) (0.05) (0.04) (0.05) 
Active -0.32*** -0.18*** -0.15*** -0.24*** 
 (0.047) (0.051) 0.04 (0.37) 
Co-morbidities  -0.02 0.02 0.02 0.14** 
 (0.07) (0.07) (0.06) (0.07) 
Constant -4.95*** -5.69*** -2.30*** -4.46*** 
 (0.37) (0.40) (0.32) (0.37) 
Psuedo R2 0.09 0.10 0.02 0.06 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
Robust standard errors are provided in parentheses.  
n = 4617 
*p=.10,** p <.05,*** p <.001 
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Table 9. Predicted Probabilities for Worsening Disability Outcomes and 
Marginal Effects of being Black - Unrestricted Model  
Worsening  
Disability 

Total Sample White Black Marginal 
Effects of Being 
Black 

     
ADLs .24 .24 .26 .02 
     
IADLs .17 .17 .18 .01 
     
Mobility .40 .40 .40 0.0 
     
Fine Motor Skills .19 .19 .20 .01 
Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993-
2002.   
n= 4617 
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Table 10. Changes in Marginal Effects of Being Black on Worsening 
Disability Outcomes 

Dependent 
Variables 

Restricted 
Model 

Unrestricted  
Model 

Decrease in 
Marginal 
Effects 

ADLs .06 .02 .04 
    

IADLs .06 .01 .05 
    

Mobility 0.0 0.0 0.0 
    

Fine Motor 
Skills 

.05 .01 .04 

Note: Table is for the Health and Retirement Survey, RAND Version E, AHEAD Cohort, 1993- 
2002.  
  n= 4617 

 
 

 47



Appendix I 

 
Table 1 - Coding and Descriptive Statistics    
 
Variables Coding Total Blacks Whites 
 

    

Sample Size 
 

1 = Black,0 = White 
 

8111 
 

1125 
(13.9%) 

6986  
(86.1%) 

 
Disability ADL  
 
 
Walking across a room, in 
and out of bed, dressing, 
eating, and bathing 

0 = none, 1 = moderate (1-2 
ADLs), 2 = severe (3+ADLs) 
 
 
 
 
    

W3  
0.61 
 

0.91 
 

0.56 
 

W5  
0.74 
 

1.08 
 

0.69 
 

  
 
   

Disability IADL 
 
Reading a map, using a 
calculator, and using a 
microwave 

0 = none, 1 = some (≥ 1 IADLs)
 
 
 
    

W3  0.29 0.46 0.27 
W5  0.39 0.57 0.37 

     
Disability Mobility 
 
Walking one block, 
several blocks, walking 
across a room, climbing 
one flight of stairs, and 
climbing several flights of 
stairs activities 
 

0 = none, 1 = moderate (1-2 
mobility limitations), 2 = severe 
(3+ mobility limitations) 
 
 
 
 
 
    

W3  
1.38 
 

1.76 
 

1.32 
 

W5  
1.59 
 

1.93 
 

1.54 
 

     
Disability Fine Motor 
Skills 
 

0 = none, 1 = some (≥ 1 fine 
motor skill limitations) 
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Picking up a dime, eating, 
and dressing 
 

 
 
 
 

W3  0.34 0.48 0.31 
W5  0.39 0.56 0.37 

     
Worsening Disability     

ADLS  .24 .23 .30 
IADLS  .17 .23 .40 

Mobility  .40 .40 .41 
Fine Motor Skills  .18 .18 .24 

     
Gender 1 = female; 0 = male    

Female  
5154 
(63.5%) 

756 
(67.2%) 

4398 
 (62.9%) 

     
Age  
 
Measured in months     

W3  
943 
(78.5 yrs)

943 
(78.5 yrs) 

944 
(78.6 yrs) 

W5  
979 
(81.6 yrs)

978 
(81.5 yrs) 

985 
(82.0 yrs) 

     
High School/College+  
 
Measures whether the 
respondent has a high 
school education or more  

(56.5%) 
 
 
 

 (28.7%) 
 
 
 

 (61.0%) 
 
 
 

     
Mean Household Income 
 
Measures total household 
income, including: 
individual earnings,  
total household capital 
income, individual income 
from employer pension 
or annuity, individual 
income from Social 
Security Disability 
Insurance or 
Supplemental Security 
Income, individual income 
from Social Security  
Retirement, individual     
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income from 
unemployment or workers  
compensation, individual 
income from other 
government transfers, and 
all other household 
income. 
 
 

W3  $31,530 $15,367 $34,001 
W5  $29,753 $15,792 $31,773 

     
Married/Partnered 
 
Measures whether a 
respondent is married and 
the spouse is present,  
married and the spouse is 
not present, or is living 
with a partner who is  
not his or her spouse at 
the time of the interview.  
Not included in this 
measure are respondents 
who 
were never married, 
divorced, and/or 
separated.   

1 = yes; 0 = other 
 
 
 
 
    

W3  
3558 
(52.4%) 

315 
(35.0%) 

3243  
(55.0%) 

W5  
2104 
(25.9%) 

157 
(14.0%) 

1947  
(27.9%) 

     
Widowed 
 
Measures whether a 
respondent is widowed 

1 = yes; 0 = other 
 
 
    

W3  
1316 
(24.5%) 

224 
(33.8%) 

1092  
(23.2%) 

W5  
2370 
(49.3%) 

368 
(60.5%) 

2002  
(47.6%) 

     
Number of Children 
 
Measures the number of 
living children a 
respondent has     

W3  2.78 3.06 2.74 
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W5  3.14 3.55 3.09 
     
Previous Smoker 
 
Measures whether a 
respondent previously 
smoked cigarettes 

1 =yes, 0 = other 
 
 
 
    

W3   (51.7%)  (48.3%) 
  
(52.3%) 

W5   (50.7%)  (47.9%) (51.2%) 
     
Current Smoker 
 
Measures whether a 
respondent currently 
smokes cigarettes 

1 = yes; 0 = other 
 
 
 
    

W3  (8.52%)  (11.2%)  (8.11%) 

W5  
292  
(6.07%) 

44   
(7.25%) 

248  
(5.90%) 

     
Current Drinker 
 
Measures whether a 
respondent currently 
drinks alcoholic beverages  

1 = yes, 0 = other 
 
 
 

   
W3   (38.5%) 2 (23.2%)  (40.9%) 
W5   (33.9%) (16.1%)  (36.4%) 

     
Vigorous Physic Activity 
 
Measures whether a 
respondent engages in 
vigorous physical  
activities, including: 
aerobics, running, 
swimming, bicycling 

0= none; 1 = yes 
 
 
 
 
 
 
    

W3   (30.6%)  (21.9%)  (31.8%) 

W5   (28.4%)  (19.2%) 
 
(29.7%) 

     
Co-morbidities  
 
Summary measure 
constructed from variables 
used to indicate if a 
respondent suffers from 
the following diseases/     
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conditions: diabetes, 
cancer, high blood 
pressure, and heart attack. 
 
Cancer 1 = yes, 0 = other    

W3   (2.74%)  (1.92%) 
  
(2.86%) 

W5  
126 
(2.63%) 

11 
(1.82%) 

115  
(2.75%) 

     
Diabetes 1 = yes; 0 = other    

W3   (2.04%)  (2.26%)  (2.01%) 

W5   (2.11%)  (2.15%) 
 
(2.10%) 

     
High Blood Pressure 1 = yes; 0 = other    

W3  (4.36%)  (5.09%)  (4.25%) 

W5   (5.20%)  (5.12%) 
 
(5.22%) 

     
Heart Attack/ 1 = yes; 0 = other    
Congestive Heart     
Failure     

W3   (5.33%)  (4.97%)  (5.38%) 
W5   (4.89%)  (5.46%)  (4.81%) 

Notes: Means and frequencies are given.  Coding and statistics are for the Health and Retirement 
Survey – RAND Version E, AHEAD Cohort, 1993.  Significant Differences in estimates between 
black and white elderly are tested with t-tests.  All disability estimates are significantly different at 
p <.001. 
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