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ABSTRACT

Objectives. A critical issue in health-care reform concerns how to realign 
health-care delivery systems to manage medical care services for people with 
ongoing and costly needs for care. We examined the overlapping health-care 
needs of two such population groups among the U.S. working-age population 
(those aged 18–64 years): people with chronic medical conditions and people 
with disabilities. 

Methods. Using the Medical Expenditure Panel Survey (2002–2004), we exam-
ined differences in health status, service use, and access to care among and 
between working-age adults reporting disabilities and/or one or more chronic 
conditions. We also analyzed people with three key chronic conditions: arthritis, 
diabetes, and depression. 

Results. More than half of working-age people with disabilities reported 
having more than one chronic condition. Among those with activities of daily 
living or instrumental activities of daily living limitations, 35% reported four or 
more chronic conditions at a time. We found considerable variability in access 
problems and service use depending on how we accounted for the overlap 
of multiple conditions among people with arthritis, diabetes, and depression. 
However, disability consistently predicted higher emergency department use, 
higher hospitalization rates, and greater access problems. 

Conclusions. The overall prevalence of chronic conditions among the U.S. 
working-age population, coupled with the high concentration of multiple 
chronic conditions among those with disabilities, underscores the importance 
of reforming health-care delivery systems to provide person-centered care over 
time. New policy-relevant measures that transcend diagnosis are required to 
track the ongoing needs for health services that these populations present. 
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As the United States considers dramatic changes in 
the way its health-care delivery system is organized, two 
groups merit particular attention: individuals with dis-
abilities and individuals with chronic health conditions. 
At a time when health-care costs are escalating at an 
unsustainable pace, both groups consume health-care 
services at a disproportionately high rate1–6 while also 
experiencing less than optimal health outcomes.7–9 
Furthermore, health-care resources are not equitably 
distributed,10 calling for substantive changes in the way 
in which services are provided.

The health of people with disabilities gained addi-
tional visibility on the national health agenda via 
the Healthy People 2010 objectives11 and the Surgeon 
General’s Call to Action to Improve the Health and 
Wellness of Persons with Disabilities.12 At the same 
time, the growing number of adults with chronic condi-
tions has led to a proliferation of disease management 
programs,13–17 as well as a substantial body of research 
describing chronic disease, its consequences, and asso-
ciated responses.1,2,9,18,19 What remains less articulated 
in the scientific literature is that these are actually 
overlapping groups. While adults with disabilities are 
likely to have multiple chronic conditions, adults with 
chronic conditions are likely to develop limitations in 
functioning or participation, particularly as conditions 
accumulate over time. In this study, we directly analyzed 
this overlap, with a focus on health, access to care, and 
service use in the U.S. 

Previous research shows that a substantial number 
of adults have multiple chronic conditions and may 
also have limitations in activities or functioning. For 
instance, in 1997, nearly 25% of Medicare beneficiaries 
had limitations in activities of daily living (ADLs).3 
Within this group, the prevalence of cancer, stroke, 
diabetes, and rheumatoid arthritis was each more 
than 20%, and the prevalence of hypertension and 
osteoarthritis was higher than 50%. Treatment of these 
conditions required up to one health-care visit a week, 
and these individuals were twice as likely to be dissatis-
fied with the coordination of their care.20 

Whether one considers the new medical home initia-
tives,21 obesity reduction,22 disease self-management,23 
prevention of secondary conditions among people with 
disabilities,24 or any number of further priority items 
on the nation’s public health agenda,25 there remains 
a pressing need to quantify the extent of comorbidity 
in the U.S. population and to clarify its associations 
with disability. About half of all Americans have at least 
one chronic condition, and given that roughly half of 
those individuals actually have more than one such 
condition at a time, the pursuit of these agenda items 
may be hampered if approached only one disease at 

a time.2 Furthermore, when individuals accrue limita-
tions in how they function or the activities they can 
do, additional interventions may be required to assure 
their access to health-care services, to coordinate the 
providers involved in their care, or to craft treatment 
regimens that accommodate their functional needs.26 

To build upon the existing literature, we analyzed 
a nationally representative sample of working-age 
Americans, clarifying the way in which health, access 
to care, and service use is impacted by a single chronic 
condition vs. multiple chronic conditions, with or 
without self-reported disability limitations. As exem-
plars, we also examined three conditions in greater 
detail: arthritis, diabetes, and depression. Among 
the most highly prevalent chronic conditions in the 
U.S., these three conditions were selected because 
they potentially result in a wide range of health and 
functional impacts across different body systems, are 
accompanied by differing constellations of comorbid 
conditions, and may require care from providers in 
differing specialties or settings.27–29 Thus, we examined 
the relative contributions of a single primary diagnosis, 
multiple comorbidities, and disability limitations to 
several key health-care measures, including access to 
care, ambulatory visits, hospitalizations, and emergency 
department (ED) use. 

While substantial health services research has been 
conducted on the impact of chronic conditions on 
older Americans3,30,31 and children,32–34 less is known 
about these phenomena among the working-aged, 
particularly for people with disabilities. Additionally, 
the impact of chronic conditions and disability on 
major life activities, such as school or work, necessarily 
varies with life course stage. Given the large size of the 
working-age population, additional concerns regard-
ing their insurance coverage, and their distinct role 
expectations relative to older adults or children, we 
limited our analysis to people aged 18–64 years.

METHODS

Data source and key measures
We analyzed the 2002–2004 Medical Expenditure Panel 
Survey (MEPS). After pooling years, we used 58,408 
cases to obtain our weighted estimates for people aged 
18–64 years. Disability limitations were recorded via 
self-report in the following domains: physical function-
ing; sensory impairment; cognitive difficulties; activities 
such as work, housework, or school; social limitations; 
assistive device use; and ADLs/instrumental ADLs 
(IADLs), which together include help or supervision 
with such activities as bathing, dressing, preparing 
meals, and shopping. Because previous studies have 
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shown that people reporting ADL or IADL limitations 
have elevated use of health services compared with 
people who have other kinds of limitations,35,36 we 
flagged individuals reporting ADL or IADL limitations 
for further subgroup analysis. 

Separately, we identified people as having a chronic 
condition if they reported any diagnosis from a well-
validated list.1,5,37,38 This list included health and mental 
health conditions that, from a medical standpoint, are 
each expected to last at least 12 months and are likely 
to result in a need for ongoing care, including medi-
cations, therapies, medical equipment, or changes in 
diet or physical activity. We characterized any condition 
not in this list, such as upper respiratory infection, as 
being acute. 

Additional measures and statistical methods
We analyzed the overlap of chronic conditions with 
disability (Figure) and generated a profile of working-
age people, considering chronic condition status and 
disability-related limitations side-by-side. Table 1 shows 
estimates of basic sociodemographic measures, health 
conditions, health-related variables, and access to care. 
It also shows five annual measures of health service uti-
lization, including three measures of ambulatory visits, 
as well as hospitalizations and ED use. We compared 
the aforementioned measures between people with no 
limitations, people with non-ADL/IADL limitations, 
and people with ADL/IADL limitations. Separately, 
we also compared these measures among people with 
and without chronic conditions. 

Figure. The overlap of chronic conditions and disability-related limitations in the U.S.:  
pooled annual estimates of people aged 18–64 years, 2002–2004 MEPS

MEPS  Medical Expenditure Panel Survey
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To complement these general analyses, we next exam-
ined three specific chronic conditions in greater detail 
using International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM)39 codes: 
arthritis (ICD-9-CM 714.00–714.89, 715.00–715.98, and 
716.00–716.99), diabetes (ICD-9-CM 250.00–250.93), 
and depression (ICD-9-CM 311.0). In Table 2, sepa-
rately for each of these conditions, we compared (1) 
people without the exemplar condition, (2) people 
reporting that condition in absence of other chronic 
conditions, and (3) people reporting that condition 
in conjunction with one or more additional chronic 
conditions. The comparisons included prevalence, 
number of health conditions reported, overall health, 
and overall mental health. We then compared these 
same measures for people reporting non-ADL/IADL 
limitations in groups 1, 2, and 3, followed by people 
with ADL/IADL limitations in these three groups. All 
bivariate comparisons described previously were based 
on pairwise t-tests; we controlled the false discovery 
rate40 before flagging significant differences (p0.05) 
in Tables 1 and 2. 

Next, we fit a series of models designed to test the 
relative contributions of the presence or absence of 
the exemplar condition, the number of additional 
chronic and acute health conditions, and the extent 
of disability limitations to the access to care and ser-
vice utilization measures described previously. These 
models were fit separately for arthritis, diabetes, and 
depression. Taking ambulatory visits by people with 
and without arthritis as an example (Table 3), we first 
fit a naïve model, adjusting for covariate differences in 
age, gender, race/ethnicity, education, poverty status, 
and health insurance coverage, but only including a 
single dichotomous measure to represent arthritis/no 
arthritis. Using this model as a base, we sequentially 
added controls, leading up to a full model including 
the covariates, arthritis status, number of other chronic 
conditions, number of acute conditions, and disability 
status (whether none, non-ADL/IADL limitations, or 
ADL/IADL limitations). Table 3 contains the coef-
ficients for total ambulatory visits by people with and 
without arthritis using a naïve vs. a full model. 

Last, we summarized the modeling estimates. For 
dependent variables taking the form of annual counts 
(total ambulatory visits, number of medical doctor 
[MD] and non-MD specialty types visited), we fit log-
link models. For dichotomous dependent variables 
(e.g., any/no hospitalization, any/no ED visits), we 
fit logistic regression models. We then computed 
covariate-controlled, predicted marginal estimates 
for each of the access and utilization outcome mea-
sures, testing the statistical significance of the differ-

ences between the naïve and full models (Table 4). 
Throughout all analyses described in this section, we 
used SUDAAN®41 to adjust for the complex sampling 
plan in the MEPS. 

RESULTS

As shown in the Figure, we found that approximately 
30 million working-age people reported disabilities 
during a given year, constituting roughly 17% of that 
age group. Among the 23 million people who had 
limitations that did not include ADLs or IADLs, the 
portion reporting one or more chronic conditions 
was 80%, with the majority (56%) reporting multiple 
chronic conditions. For those seven million people 
who had a need for help or supervision with ADLs or 
IADLs, 90% reported at least one chronic condition, 
with 35% reporting four or more such conditions 
concurrently. 

People with one or more chronic conditions actu-
ally represented the majority of the U.S. working-
age population, totaling roughly 92 million people. 
Approximately 25% of this group reported any dis-
ability, while approximately 6% reported a limitation 
specifically affecting ADLs/IADLs.

Table 1 shows two possible ways of segmenting the 
U.S. working-age population: by disability status and by 
chronic condition status. When compared with people 
without disabilities, people with disabilities reported 
significantly higher rates of not only chronic but acute 
conditions, with higher percentages also reporting 
fair to poor overall health, fair to poor mental health, 
obesity, physical inactivity, and smoking. The rates of 
chronic (mean  3.1) and acute (mean  4.1) condi-
tions were highest among people specifically with ADL/
IADL limitations, as were the percentages reporting 
fair to poor health (75%), fair to poor mental health 
(56%), and physical activity 3 times per week (67%). 
Relative to individuals without disabilities, people with 
disabilities also reported significantly higher ambula-
tory health visits to a wider array of physician types 
and non-MD health provider types, particularly when 
the limitations reported affected ADLs/IADLs. People 
with disabilities also reported higher percentages of 
hospitalizations, ED visits, and access problems.

Many of these same general observations regarding 
health status and service use held when people with 
chronic conditions were compared with people who 
had no chronic conditions. However, because this was 
a much larger group that included approximately 67 
million people who did not report the limitations asso-
ciated with disability, the differences observed were of 
a smaller magnitude. 
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Table 3. A comparison of two log-link models of annual ambulatory health-care visits for  
people aged 18–64 years with and without arthritis: MEPS, 2002–2004 

Model A Model B 

Independent variables Coefficient (SE)
Incidence density 

ratio (95% CI) Coefficient (SE)
Incidence density 

ratio (95% CI)

Covariates
 Age (in years)
 Female
 Race/ethnicity
  Non-Hispanic white (referent)
  Non-Hispanic black
  Non-Hispanic, multiracial, or other
  Hispanic of any race
 High school education 
 Poverty status
  High income (400% FPL) (referent)
  Middle income (200%–399% FPL)
  Low income (125%–199% FPL)
  Near-poor, poor, or negative (125% FPL)
 Insurance coverage status
  Insured all year (referent)
  Uninsured part of year
  Uninsured all year 

0.02 (0.00)a

0.48 (0.03)a

0
0.27 (0.04)a

0.21 (0.05)a

0.33 (0.03)a

0.17 (0.03)a

0
0.01 (0.03)
0.06 (0.04)a

0.36 (0.04)a

0
0.27 (0.04)a

0.84 (0.05)a

1.02 (1.02, 1.02)
1.62 (1.53, 1.70)

1
0.76 (0.70, 0.83)
0.81 (0.73, 0.90)
0.72 (0.68, 0.77)
0.84 (0.79, 0.90)

1
1.01 (0.95, 1.06)
1.07 (0.99, 1.15)
1.44 (1.32, 1.56)

1
0.77 (0.71, 0.82)
0.43 (0.39, 0.47)

0.01 (0.00)a

0.29 (0.03)a

0
0.11 (0.04)a

0.15 (0.04)a

0.13 (0.03)a

0.18 (0.03)a

0
0.10 (0.03)a

0.19 (0.03)a

0.12 (0.04)a

0
0.17 (0.03)a

0.56 (0.04)a

1.01 (1.01, 1.01)
1.33 (1.26, 1.41)

1
0.89 (0.82, 0.96)
0.86 (0.79, 0.94)
0.88 (0.83, 0.94)
0.84 (0.79, 0.89)

1
0.91 (0.86, 0.95)
0.83 (0.78, 0.88)
0.89 (0.83, 0.96)

1
0.85 (0.79, 0.90)
0.57 (0.53, 0.62)

 Disability-related limitations
  None reported (referent)
  Limitations not affecting ADLs/IADLs
  Limitations affecting ADLs/IADLs

(excluded) (excluded)
0

0.56 (0.03)a

0.71 (0.05)a

1
1.76 (1.65, 1.87)
2.03 (1.83, 2.24)

 Health conditions (count)
  Number of chronic conditions (omits arthritis)
  Number of acute conditions

(excluded) (excluded) 0.12 (0.01)a

0.14 (0.01)a
1.13 (1.11, 1.15)
1.15 (1.13, 1.16)

 Reports arthritis 0.56 (0.04)a 1.75 (1.63, 1.88) 0.12 (0.04)a 0.89 (0.82, 0.95)

aSignificant at p0.05 

MEPS  Medical Expenditure Panel Survey

SE  standard error

CI  confidence interval

FPL  federal poverty level

ADL  activity of daily living

IADL  instrumental activity of daily living

Table 2 shows three specific health conditions in 
greater detail. We first compared people with no 
arthritis, people with arthritis but no other chronic 
conditions, and people who reported arthritis with 
at least one other chronic condition during the year. 
While the annual prevalence of arthritis among the 
working-age population in MEPS was 6.5% (Table 1), 
83% of those who reported arthritis also reported at 
least one other chronic condition. Among those with 
arthritis and at least one additional chronic condition, 
the mean number of chronic conditions reported was 
higher than four, as was the number of acute condi-
tions reported during the year; half reported fair or 
poor overall health and almost one-third reported 
fair or poor mental health. Each of these estimates 

was substantially higher than those obtained when 
we examined arthritis in isolation from other chronic 
conditions. This same issue recurred for diabetes and 
depression, as it presumably did for most chronic 
conditions.

Another layer of complexity was added when we 
considered disability. About 15% of people without 
arthritis reported some variety of disability. When we 
examined people who reported arthritis in absence 
of other chronic conditions, this estimate roughly 
doubled. However, as noted previously, the large major-
ity of people with arthritis actually had more than 
one chronic condition at a time. When we examined 
individuals who reported arthritis along with at least 
one other chronic condition, we found that more than 
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60% reported a disability. Among these people who 
reported disabilities, we also found a sizable accumula-
tion of additional health conditions (both chronic and 
acute), with large percentages reporting that they were 
in fair or poor overall health and/or mental health 
(data not shown). 

Table 3 shows the relative contributions of the diag-
nosis of arthritis, disability, and co-occurring health 
conditions to ambulatory health-care visits by compar-
ing two different models. Both models were adjusted 
for age, gender, race/ethnicity, education, poverty 
status, and health insurance coverage status. Model A 
was our naïve model, adding only a single dichotomous 
variable recording arthritis to the covariates. Model B 
was our full model, including two dummies to represent 
disability (with and without ADL/IADL limitation), 
number of chronic conditions (omitting arthritis), and 
number of acute conditions. In model A, we found that 
arthritis was a significant predictor of ambulatory visits, 
increasing the visit rate by a factor of 1.8 (incidence 
density ratio [IDR]  1.75, 95% confidence interval 
[CI] 1.63, 1.88). In model B, after including controls 
for disability limitations, chronic conditions, and 
acute conditions, having arthritis actually predicted 
significantly fewer ambulatory visits (IDR0.89, 95% 
CI 0.82, 0.95).

We replicated this approach for diabetes and depres-
sion (results not shown). We then fit the same varie-
ties of models to the number of physician types seen, 
the number of non-MD provider types visited during 
the year, the percentage reporting hospitalization(s), 
the percentage reporting one or more ED visits, and 
the percentage reporting access problems. From the 
obtained coefficients, we calculated predicted marginal 
estimates, holding all other variables constant at their 
weighted population levels to generate estimates for 
people with and without the condition of interest. The 
results are shown in Table 4.

Across the entire set of results in Table 4, we found 
numerous significant differences between the estimates 
generated by these models. In all such instances, 
model A (with no controls for disability or other 
health conditions) resulted in higher estimates on 
the predicted outcome for people with the referenced 
condition than did model B. In several instances, we 
also found that after controlling for disability limita-
tions and other health conditions, the exemplar condi-
tion no longer resulted in a significant difference or 
switched to a negative predictor of the outcome (as 
with arthritis). It should also be noted that in all of 
the type B models, disability status, number of chronic 
conditions, and number of acute conditions were each 

statistically significant predictors of both higher utiliza-
tion rates and greater access problems.

DISCUSSION

The challenge of delivering health-care services to 
people with multiple health conditions has been well 
described among people older than 65 years of age.3,30,31 
Our results highlight the potential size and scope of 
this challenge among the working-age U.S. popula-
tion. Individuals with one or more chronic conditions 
are not a “special population” but, rather, constitute 
the numeric majority of this age group. Moreover, in 
a given year, approximately 48 million working-age 
Americans will report that they have more than one 
chronic condition at a time. In health services research, 
populations that share in common a particular disease 
(e.g., arthritis) are frequently analyzed. Our analyses 
make plain how the resulting assessments actually 
compare people with arthritis, most of whom have 
other health conditions, with people who don’t have 
arthritis but have other health conditions. 

A second theme in these analyses is that disability 
matters. For the 23 million people reporting disabilities 
not affecting ADLs or IADLs, more than half report 
two or more chronic conditions at a time, and among 
the seven million people with ADL/IADL limitations, 
this estimate rises to greater than 70%. After adjusting 
for the multiple conditions so frequently reported, we 
found that when compared with people not reporting 
disabilities during the year, people experiencing disabil-
ities had substantially higher ambulatory health-care 
visits to a wider array of physicians and other health 
providers, higher percentages of hospital and ED visits, 
and more difficulties accessing needed care.

These results have a number of clinical implications. 
As described by the Institute of Medicine (IOM), there 
is a scarcity of clinical programs with the infrastruc-
ture required to provide the ongoing complement of 
health and mental health services potentially needed 
by people with multiple chronic conditions (and dis-
abilities). The IOM goes on to note how physician 
groups, hospitals, and other health-care organizations 
often operate as silos, providing fragmented care with-
out the benefit of complete information about the full 
range of a patient’s conditions, medical history, services 
provided in other settings, or current medications.42 For 
people with multiple chronic conditions (e.g., diabetes 
and depression), coordination of care and long-term, 
individualized planning are key concerns if we hope 
to reduce the high hospitalization rates, ED visits, and 
access problems displayed in this study.
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Limitations
Our study had several limitations. First, our estimates 
of conditions and disability limitations were based on 
self-report, which may have resulted in underreport-
ing, not only because of stigma, but also because some 
respondents may have “silent” chronic conditions (e.g., 
depression and diabetes). Not knowing that they have 
such conditions, some respondents do not report them, 
and indeed, access to appropriate care may be the only 
way to gain such knowledge in the first place.

Second, major theoretical works such as the Inter-
national Classification of Functioning, Disability and 
Health43 or IOM44 models tell us that disability is in 
part produced outside the human body by the exter-
nal environment.45 These models have important 
implications not only as we consider how to shape 
more enabling communities, but also as we examine 
the role of health-care services in promoting health 
among people with existing limitations in function 
or participation. Unfortunately, the MEPS has few 
measures available with which to assess the role of 
the environment on health. Furthermore, disability 
is defined differently for many different purposes, 
whether for civil rights protections, program eligibility, 
or health surveys.45–47 While the measures of disability 
in the MEPS are appropriate for analyses of health or 
health-care use, these estimates may be inappropriate 
for use in other policy domains, such as employment 
or income supports.

Third, disability is fluid over time, and we were 
unable to fully capture its dynamics using the MEPS 
data. For instance, with successful treatment and an 
enabling environment, people with depression (or 
diabetes or arthritis) may report no limitations in 
their work or social life during a given period of time. 
However, during such a period, the need for ongo-
ing treatment for depression may remain. Even with 
treatment, the underlying depression, other health 
conditions, and the environment around the person 
may interact to produce a period of disability in the 
near future.

CONCLUSIONS

These findings suggest several lessons for advancing 
public health. Taking just one current issue as an 
example, obesity may be a cause, a consequence, and/
or a contributing factor to diabetes, arthritis, depres-
sion, and many other chronic conditions.22,48–50 The 
field of public health is practically unanimous in its call 
to reduce obesity rates, and the hope is that by doing 
so we can simultaneously reduce the prevalence of 
many costly chronic conditions. However, how we will 

go about reducing obesity rates in the U.S. depends 
upon the assumptions we make about the current state 
of health, functioning, and disability in the population 
in the first place. If we assume that most working-age 
individuals can simply limit their caloric intake and 
exercise more, then we will design interventions with 
one kind of person in mind. On the other hand, if 
we assume that the majority of individuals already 
have at least one chronic condition and anticipate the 
necessary supports that people with such conditions as 
depression, arthritis, or diabetes may actually require 
to control their weight, we will be forced to design our 
interventions with multiple people in mind. 

The limitations associated with disability, which were 
reported by more than 25% of those with a chronic 
condition in this study, make combating obesity a 
more complex goal. Are exercise facilities wheelchair-
accessible? Do we assure that people with intellectual 
disabilities are provided with the tools and services 
they may need to follow a nutritional plan at home? 
Such questions are particularly important given the 
disproportionately high rates of obesity and low rates 
of physical activity found among people with disabilities 
in this study.

Ultimately, embedded in many other public health 
issues and clinical goals, we find a pressing need for 
person-centered health planning and action that goes 
beyond any one health condition or disability an indi-
vidual may have. Given the complex web of relationships 
among health conditions, functioning, and service use 
found in this study, one potential way forward in the 
identification of actionable population groups can be 
found in the non-categorical approach developed by 
pediatric researchers. This non- categorical approach 
was designed to identify children who exhibited an 
ongoing, elevated need for health care and related 
services or who were at risk of the same.51,52 While 
diagnoses and disabilities remain important in this 
research, the populations studied (through several 
national surveys of children with special health-care 
needs) and the individuals selected for additional ser-
vices and coordination activities (e.g., via the medical 
home model) are based directly upon an assessment 
of current health-care needs and a projection of those 
needs into the future. In this way, population groups 
of high-end health-care users and at-risk children were 
targeted for a series of reform initiatives in the Healthy 
People 201011 goals to better align the delivery system 
to such children’s needs.

This non-categorical approach could well be applied 
to the working-age population, though rigorous con-
ceptual work, research, and buy-in to this methodol-
ogy by policy makers and providers are necessary 
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 precursors. Much work remains before we can shift the 
U.S. health-care system away from the idea of treating 
the “primary” diagnosis and toward a broader vision 
of long-term health. This vision must include holistic, 
person-centered health care that meets the ongoing 
health-care needs that so many people with chronic 
conditions and disabilities report.

The findings and conclusions in this article are those of the 
authors and do not necessarily reflect the views of the National 
Institutes of Health.
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