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Abstract

Introduction
Little is known about how combinations of chronic conditions in
adults affect total health care expenditures. Our objective was to
estimate the annual average total expenditures and out-of-pocket
spending burden among US adults by combinations of conditions.

Methods
We conducted a cross-sectional study using 2009 and 2011 data
from the Medical  Expenditure Panel Survey.  The sample con-
sisted of 9,296 adults aged 21 years or older with at least 2 of the
following 4 highly prevalent chronic conditions: arthritis, diabetes
mellitus, heart disease, and hypertension. Unadjusted and adjusted
regression  techniques  were  used  to  examine  the  association
between chronic condition combinations and log-transformed total
expenditures. Logistic regressions were used to analyze the rela-
tionship between chronic condition combinations and high out-of-
pocket spending burden.

Results
Among adults with chronic conditions, adults with all 4 condi-
tions had the highest average total expenditures ($20,016), where-
as adults with diabetes/hypertension had the lowest annual total
expenditures ($7,116). In adjusted models, adults with diabetes/
hypertension and hypertension/arthritis had lower health care ex-
penditures than adults with diabetes/heart disease (P < .001). In
adjusted models, adults with all 4 conditions had higher expendit-
ures  compared  with  those  with  diabetes  and  heart  disease.
However, the difference was only marginally significant (P = .04).

Conclusion
Among adults with arthritis, diabetes, heart disease, and hyperten-
sion, total health care expenditures differed by type of chronic
condition combinations.  For individuals with multiple chronic
conditions, such as heart disease and diabetes, new models of care
management are needed to reduce the cost burden on the payers.

Introduction
In the United States the average health care spending per person in
2012 was estimated to be $8,915, with $2.7 trillion total spent on
health care (1). Most of these health care expenditures were asso-
ciated with care for chronic conditions and associated risk behavi-
ors (2). In 2012, 118 million (1 in 2) adults lived with at least 1
chronic condition from a list of 10 selected conditions, and among
these adults 60 million lived with 2 or more chronic conditions
(3).

However, little is known about how combinations of chronic con-
ditions in adults affect total health care expenditures. Previous
studies focused on the relationship between total health care ex-
penditures and comorbidity indices (4–6) or number of chronic
conditions (7–9) or how co-occurrence of 2 conditions affected
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health care expenditures (10–12). In 2009, average health care ex-
penditures were $8,478 for adults with 2 or 3 chronic conditions
and $16,257 for those with 4 or more chronic conditions (13).

Furthermore, out-of-pocket health care spending by individuals
and families also impose an economic burden. In 2005, the aver-
age out-of-pocket spending for adults with 2 chronic conditions
was $1,039, and for those with 3 or more chronic conditions, the
average per-capita out-of-pocket spending was $1,865 (14).

The primary objective of this study was to assess the association
between combinations of chronic conditions and total health care
expenditures and out-of-pocket health care spending and burden.
We selected arthritis, diabetes mellitus, heart disease, and hyper-
tension for 3 reasons; first, these 4 diseases were among the most
prevalent diseases among US adults (3); second, arthritis, heart
disease, and diabetes mellitus were among the leading causes of
death and disability (15); and third, the combinations of hyperten-
sion and heart disease, hypertension, and diabetes were most pre-
valent among the 2-condition combinations (16).

Methods
Study design

We used  a  cross-sectional  design  to  examine  the  relationship
between chronic condition combinations and total health care ex-
penditures and out-of-pocket spending burden. We used house-
hold and medical conditions files of the Medical Expenditure Pan-
el Survey (MEPS) for 2009 and 2011. Data from 2009 and 2011
were pooled to gain sample size. MEPS is a household survey of
the noninstitutionalized civilian population and is conducted annu-
ally. The household component provides information on health
status, demographic and socioeconomic characteristics, employ-
ment, access to care, and satisfaction with health care of the parti-
cipants in the survey. Medical conditions files provide informa-
tion on medical conditions reported by the households during par-
ticipant  interviews,  during  which  the  medical  conditions  de-
scribed were recorded verbatim; these texts were translated into
International  Classification  of  Diseases,  9th  Edition,  Clinical
Modification (ICD-9-CM) codes by professional coders (17). To
preserve privacy, data provide nearly all of the diagnosis condi-
tion codes as 3-digit ICD-9 CM codes. In addition, MEPS data
provide clinical classification codes, which are ICD-9-CM codes
aggregated into clinically meaningful categories that group simil-
ar conditions (17).

The study sample consisted of adults aged 21 years or older who
were alive during the calendar year and who had at least 2 of the
following conditions: arthritis, diabetes mellitus, heart disease, and
hypertension.

Measures

Dependent variables
Total health care expenditures: MEPS captured health care ex-
penditures by collecting information on types of services and pay-
ers. Health care expenditures represented payments to health care
providers (hospitals, physicians, and others). Type of services con-
sisted of inpatient, outpatient, prescription drug, dental, vision,
home health,  and other.  Other services included other medical
equipment  (expenditures  for  ambulance  services,  orthopedic
items, hearing devices, prostheses, bathroom aids, medical equip-
ment, disposable supplies, alterations and modifications, and oth-
er miscellaneous items or services that were obtained, purchased,
or rented during the year). Type of payers included out-of pocket
payments by patients or patients’ families, Medicare, Medicaid,
private insurance, Veterans’ Administration, Tricare, and other
federal and state payments. In MEPS, payments across types of
services and payers for each person were summed to derive per-
capita annual total health care expenditures.

Out-of-pocket spending and burden: Out-of-pocket spending con-
sisted of self-reported payments for coinsurance and deductibles,
as well as cash outlays for services, supplies, and other items not
covered by health insurance (14,18). Out-of-pocket expenditures
burden was calculated as the ratio of out-of-pocket spending to
personal income (19) and expressed as a percentage, with out-of-
pocket burden varying from 0 to 100. On the basis of the literat-
ure, we measured high out-of-pocket spending burden as spend-
ing 10% or more of personal income on health care (19).

Key Independent Variable
Chronic condition combinations: Adults with at least 2 chronic
conditions (arthritis, diabetes mellitus, heart disease, or hyperten-
sion) were classified into 11 mutually exclusive categories:  1)
arthritis/diabetes; 2) arthritis/heart disease; 3) arthritis/hyperten-
sion; 4) diabetes/heart disease; 5) diabetes/hypertension; 6) heart
disease/hypertension; 7) arthritis/diabetes/heart disease; 8) arthrit-
is/diabetes/hypertension; 9) arthritis/heart disease/hypertension;
10) diabetes/heart disease/hypertension, and 11) arthritis/diabetes/
heart disease/hypertension. We used diabetes/heart disease as the
reference group in our analyses, because diabetes and heart dis-
ease were highly expensive conditions (20,21).
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Other Independent Variables
Demographic variables included sex (male, female), age in years,
race/ethnicity (white, African American, Latino, or other), and
health insurance coverage (private, public, uninsured). Individuals
were divided into 4 groups on the basis of their poverty status:
poor (less than 100% federal poverty line), near poor (100% to
less than 200%), middle income (200% to less than 400%), and
high income (greater than or equal to 400%). Poverty status was
calculated based on the family income in relation to the federal
poverty line (based on family size and composition). Perceived
health and mental status were measured with widely used valid-
ated scales. Perceived health status is the standard measured adop-
ted by the SF-12 questionnaire. The MEPS queried respondents
about “how one thinks of one’s health relative to the health of
people in one’s age group” and scored responses on a 5-item scale:
1) excellent, 2) very good, 3) good, 4) fair, and 5) poor. Perceived
mental health status was measured with a similar scale. A scoping
review of self-reported mental health status measures indicated
that a single-item mental health measure is associated with mental
health and service use (22). The presence of other co-occurring
physical conditions (asthma, cancer, chronic obstructive pulmon-
ary disease, gastroesophageal reflux disease, thyroid disease, anxi-
ety, and depression) was also included as an indicator variable.

Statistical analysis

Health care expenditures were transformed on a natural logar-
ithmic scale, and log-transformed expenditures were used as the
dependent variable. To account for inflation, total expenditures
were converted to 2011 dollars using the Consumer Price Index
for medical services provided by the Bureau Of Labor Statistics
(23). We used t tests to test differences in average health care ex-
penditures by combinations of chronic conditions. Multivariable
ordinary least squares (OLS) regressions were used to examine the
association between combinations of chronic conditions and total
health care expenditures after adjusting for sex, age, race/ethnicity,
poverty status, type of insurance, perceived physical and mental
health status, and number of chronic conditions other than arthrit-
is, diabetes mellitus, heart disease and hypertension. For categoric-
al variables, the percentage difference in expenditures was calcu-
lated by exponentiating the regression coefficient and subtracting
1 (ie, percentage difference = eβ−1). In all regression models, dia-
betes/heart disease was used as the reference category.

Significant differences in high out-of-pocket spending burden by
combination of  chronic  conditions  were  evaluated by χ2  tests.
Multivariable logistic regressions were used to assess the relation-
ship between chronic condition combinations and high out-of-
pocket spending burden. In the adjusted models, we controlled for
sex, race/ethnicity,  age, poverty status,  type of insurance, per-

ceived physical health status, perceived mental health status, and
number of co-occurring chronic conditions. In logistic regression
models, diabetes/heart disease was used as the reference category.
All analyses accounted for the complex survey design of MEPS
and were conducted using SAS version 9.4 (SAS Institute, Inc).
Because of multiple comparisons, variables with a P value of less
than .01 were considered significant and those with a  P value of
less than .05 but greater than or equal to .01 were considered mar-
ginally significant.

Results
Description of the study sample

Our study sample consisted of 9,296 adults aged 21 years or older
with at least 2 of the 4 chronic conditions (arthritis, diabetes mel-
litus, heart disease, and hypertension). Among adults with 2 condi-
tions, the most prevalent combination was arthritis/hypertension
(29.3%), followed by diabetes/hypertension (11.9%), heart dis-
ease/hypertension (11.1%), arthritis/heart disease (6.0%), arthritis/
diabetes (3.8%), and diabetes/heart disease (1.0%). The most pre-
valent triad combination was arthritis/heart disease/hypertension
(12.7%) followed by arthritis/diabetes/hypertension (11.0%), dia-
betes/heart disease/hypertension (4.8%), and arthritis/diabetes/
heart disease (1.1%). Of adults in our study sample, 7.3% had all 4
conditions (arthritis/diabetes/heart disease/hypertension).

We found that a higher proportion of adults aged 21 to 64 years
than those who were older had 2 chronic conditions, while a high-
er proportion of older adults (≥65 y) had 3 or more chronic condi-
tions compared with those aged 21 to 64 years. There were signi-
ficant differences in rates of specific combinations of chronic con-
ditions by all the independent variables included in the study (Ta-
ble 1).

Total health care expenditures

Adults with all 4 conditions had the highest average total health
care expenditures ($20,016) (Table 2). Among adults with com-
binations of 2 or 3 chronic conditions, average health care ex-
penditures differed by disease combination. Adults with arthritis/
diabetes/heart disease had the highest average total health care ex-
penditures ($19,109), followed by adults with arthritis/heart dis-
ease/hypertension ($16,275), diabetes/heart disease/hypertension
($15,528), arthritis/heart disease ($12,381), and diabetes/heart dis-
ease ($11,366). The lowest average total expenditures were ob-
served among adults with diabetes/hypertension ($7,117) (Table
2).

PREVENTING CHRONIC DISEASE VOLUME 12, E12

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2015

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2015/14_0388.htm • Centers for Disease Control and Prevention       3



Regression coefficient estimates, standard error, and percentage
difference in total health care expenditures for combinations of
chronic conditions compared with diabetes/heart disease are dis-
played in Table 3. Compared with adults with diabetes/heart dis-
ease, those with arthritis/hypertension and diabetes/hypertension
had significantly lower total health care expenditures (44.3% and
40.5% respectively), after controlling for sex, race/ethnicity, age,
poverty status, type of insurance, perceived physical and mental
health status, and number of other chronic conditions. Adults with
all 4 conditions had greater total health care expenditures (28.4%)
than those with diabetes/heart disease. However, this difference
was only marginally significant (P = .04)

Out-of-pocket health care spending

Adults with all 4 conditions had the highest average out-of-pocket
spending ($1,814) (Table 4). Among adults with combinations of
2 or 3 conditions, adults with arthritis/heart disease/hypertension
had the  highest  out-of-pocket  spending ($1,760),  followed by
adults with arthritis/diabetes/heart disease ($1,740), diabetes/heart
disease/hypertension ($1,585), arthritis/diabetes ($1,525), and dia-
betes/heart disease ($1,454). Adults with diabetes/hypertension
had the lowest average out-of-pocket spending ($1,134) (Table 4).
However, none of these differences were significant. Regression
co-efficient estimates, standard error, and % difference in out-of-
pocket spending for specific combinations of chronic conditions
compared with diabetes/heart disease are displayed in Table 5.
There were no significant differences in out-of-pocket spending by
chronic condition combination, after controlling for sex, race/eth-
nicity, age, poverty status, type of insurance, perceived physical
and mental health status, and number of other chronic conditions.

Out-of-pocket health care spending burden

Among all adults in our sample, 8.2% of income was spent as out-
of-pocket on health care, and 17.1% of adults spent more than
10% of  their  income on  health  care  (Table  6).  Out-of-pocket
spending burden varied by chronic condition combinations.  In
general, a higher proportion of people with 3 or 4 chronic condi-
tions  had  high  out-of-pocket  spending  burden  compared  with
those with 2 chronic conditions.

In multivariable logistic regression, after controlling for sex, race/
ethnicity, age, poverty status, type of insurance, perceived physic-
al and mental health status, and number of other chronic condi-
tions, adults with all 4 chronic conditions were 47% more likely to
have high out-of-pocket spending burden than adults with dia-
betes/heart disease. However, this difference was not significant
(Table 6). Adults with diabetes/heart disease were more likely to
use inpatient services compared with other groups (data not shown
in the results and available on request).

Discussion
We examined the relationship between combinations of chronic
conditions and total health care expenditures, out-of-pocket spend-
ing on health care services, and out-of-pocket spending burden
(defined as spending 10% or more of income on health care ser-
vices). For this study, we selected adults with at least 2 conditions
of 4 conditions — arthritis, diabetes mellitus, heart disease, and
hypertension — which were chosen because they are highly pre-
valent or highly disabling or expensive. Without any adjustments,
among adults with the selected conditions, those with all 4 condi-
tions had the highest average total expenditures. Among adults
with 2 or 3 chronic conditions, adults with arthritis/diabetes/heart
disease had the highest total health care expenditures, followed by
adults with arthritis/heart disease/hypertension, diabetes/heart dis-
ease/hypertension, arthritis/heart disease, and diabetes/heart dis-
ease.

After controlling for sex, age, race/ethnicity, poverty status, type
of insurance, perceived physical and mental health, and presence
of chronic conditions other than arthritis, diabetes, heart disease
and hypertension, there were no differences in total health care ex-
penditures among adults with 3 conditions when compared with
those with diabetes/heart disease. Adults with arthritis/hyperten-
sion and diabetes/hypertension had lower total  health care ex-
penditures compared with those with diabetes/heart disease. These
findings suggest that the association between chronic conditions
and total health care expenditures vary by type of combination.
Among adults with 2 or 3 of the 4 conditions, those with diabetes/
heart disease may account for a high and disproportionate share of
total health care expenditures.

It is well documented that diabetes and heart disease co-occur.
Diabetes is a significant risk factor for incidence of heart disease
(17). Our data suggested that adults with diabetes/heart disease
were more likely to use inpatient services compared with other
groups. Therefore, cost-saving efforts should focus on reducing
hospitalizations for this group. It  is  also well-  established that
these 2 conditions are among expensive conditions treated in hos-
pitals in the United States. For example, the estimated direct health
care expenditures for diabetes were $176 billion in 2012 (18), and
in 2010 the estimated direct and indirect expenditures for heart
disease were $315.4 billion (19). Our study findings highlight the
economic consequences of these 2 conditions when they co-occur.
Future research and policy efforts should be directed toward mul-
tiple chronic conditions rather than having a single-disease focus.
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In this study, out-of-pocket health care spending and burden did
not differ by type of chronic condition combinations. Furthermore,
there were no differences in out-of-pocket spending and burden
for those with 3 or more conditions compared with those with dia-
betes/heart disease. This is in contrast to the findings from a study
by Paez et al, which assessed the effect of number of chronic con-
ditions on out-of pocket spending among adults with chronic con-
ditions (14). However, Paez et al only compared number of chron-
ic conditions rather than types of chronic conditions.

Our study had strengths and limitations. We used a nationally rep-
resentative data of adults with chronic condition combinations and
controlled for a comprehensive list of variables (sex, race/ethni-
city, age, poverty status, type of insurance, perceived physical and
mental health status, and number of co-occurring chronic condi-
tions) which can affect health care expenditures. MEPS captured
expenditures from all payer sources and types of services; MEPS
data on medical conditions and health care use are self-reported,
so they may be affected by recall bias. However, a study found
that households accurately report chronic conditions that affect
daily life (22). Our analysis was restricted to 4 chronic conditions,
so our study findings are not generalizable to other conditions. Al-
though we did not have information on the severity of the chronic
conditions, which may affect the health care expenditures, we con-
trolled for perceived physical and mental health status.

To the best of our knowledge, this study is the first to use MEPS
data to analyze the relationship between combinations of chronic
conditions and total health care expenditures and out-of-pocket
spending and burden among adults with at least 2 of the studied
conditions (arthritis, diabetes mellitus, heart disease, and hyperten-
sion). By restricting the analysis to adults with at least 2 chronic
conditions, we found that type of chronic condition does affect av-
erage health care expenditures. We also found that total health
care expenditures for people with 3 conditions were comparable to
those of people with only diabetes and heart disease. Health care
providers and payers should pay special attention to managing
these  2  conditions  to  reduce  total  health  care  expenditures.
However, out-of-pocket spending and burden did not differ by
combination, suggesting that the burden on families and individu-
als  may be the same when an individual  has  2  or  more of  the
chronic conditions included in our study.
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Tables

Table 1. Study Sample Characteristics, by Chronic Condition Combination, Medical Expenditure Panel Survey, 2009 and 2011a

Characteristic

Chronic Condition Combination, Weighted %

P
Value

AR/
DM

AR/
HD

AR/
HTN

DM/
HD

DM/
HTN

HD/
HTN

AR/DM/
HD

AR/DM/
HTN

AR/HD/
HTN

DM/HD/
HTN

AR/DM/HD/
HTN

All 3.8 6.0 29.3 1.0 11.9 11.1 1.1 11.0 12.7 4.8 7.3  —

Sex

Female 3.9 6.6 32.9 0.6 10.1 8.5 1.1 12.1 13.3 3.3 7.7
<.001

Male 3.6 5.2 25.0 1.5 14.0 14.2 1.2 9.7 12.0 6.7 7.0

Age, y

21–64 5.5 6.4 33.2 0.6 14.4 9.0 1.2 11.5 8.6 3.8 5.9
<.001

≥65 1.9 5.4 25.0 1.5 9.1 13.4 1.0 10.5 17.3 6.0 9.0

Race

White 3.7 6.7 30.1 1.0 9.3 12.3 1.2 9.8 14.3 4.6 6.9
<.001

Other 4.0 4.0 27.3 0.9 18.7 7.8 0.8 14.2 8.3 5.5 8.6

Poverty status

Poor 5.1 4.6 26.1 0.8 10.8 7.3 1.4 14.2 14.9 4.6 10.3

<.001
Near poor 3.1 5.1 30.3 0.8 10.3 10.2 1.2 10.7 14.3 4.6 9.5

Middle income 4.0 6.2 27.8 0.9 12.9 10.9 1.2 10.8 12.2 5.6 7.5

High income 3.4 6.8 31.3 1.3 12.5 13.2 0.9 10.1 11.3 4.4 4.8

Health insurance

Private 4.3 6.4 30.7 1.0 12.6 12.0 1.1 10.2 11.4 4.6 5.7

<.001Public 2.8 5.6 26.0 1.2 9.4 10.0 1.2 11.8 15.9 5.4 10.7

Uninsured 4.5 3.3 34.6 0.5b 19.2 7.2 0.7b 13.9 7.6 3.8 4.8

Perceived physical health

Excellent/very
good

3.1 7.1 36.4 1.3 13.0 14.7 0.5 7.8 9.7 3.7 2.8

<.001Good 4.4 4.9 28.0 0.9 13.8 10.4 1.1 12.1 13.3 5.0 6.2

Fair/poor 3.8 6.0 24.0 0.9 8.6 8.4 1.7 12.8 14.9 5.8 13.1

Perceived mental health

Excellent/very
good

3.3 6.0 31.2 1.3 13.5 12.9 0.8 9.8 10.7 5.1 5.4

<.001Good 4.1 5.7 27.7 0.6 11.7 9.9 1.2 11.7 14.7 4.8 7.8

Fair/poor 4.6 6.5 26.4 0.8 6.7 7.5 1.9 13.5 15.0 4.1 13.0

Abbreviations: — , not applicable; AR, arthritis; DM, diabetes mellitus; HD, heart disease; HTN, hypertension.
a Based on 9,296 adults aged 21 years or older, alive during the calendar years 2009 and 2011, who reported having at least 2 of the following chronic conditions:
arthritis, diabetes mellitus, heart disease, and hypertension.
b Unreliable estimates (cell count ≤5).
c Other chronic conditions included any of following chronic conditions: asthma, cancer, chronic obstructive pulmonary disease, gastresophageal reflux disease,
thyroid disease, anxiety, or depression.

(continued on next page)
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(continued)

Table 1. Study Sample Characteristics, by Chronic Condition Combination, Medical Expenditure Panel Survey, 2009 and 2011a

Characteristic

Chronic Condition Combination, Weighted %

P
Value

AR/
DM

AR/
HD

AR/
HTN

DM/
HD

DM/
HTN

HD/
HTN

AR/DM/
HD

AR/DM/
HTN

AR/HD/
HTN

DM/HD/
HTN

AR/DM/HD/
HTN

Other chronic conditionsc

Yes 3.7 6.6 28.9 0.8 8.4 10.2 1.5 11.2 14.9 4.7 9.1
<.001

No 4.0 5..0 29.9 1.3 17.2 12.4 0.6 10.6 9.3 5.1 4.7

Abbreviations: — , not applicable; AR, arthritis; DM, diabetes mellitus; HD, heart disease; HTN, hypertension.
a Based on 9,296 adults aged 21 years or older, alive during the calendar years 2009 and 2011, who reported having at least 2 of the following chronic conditions:
arthritis, diabetes mellitus, heart disease, and hypertension.
b Unreliable estimates (cell count ≤5).
c Other chronic conditions included any of following chronic conditions: asthma, cancer, chronic obstructive pulmonary disease, gastresophageal reflux disease,
thyroid disease, anxiety, or depression.
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Table 2. Total Health Care Expenditures (in 2011 US$), By Chronic Condition Combination, Medical Expenditure Panel Survey,
2009 and 2011a

Chronic Condition Combination

Total Health Care Expenditures, $

P ValueMean (SE) 95% CI

All 11,466.0 (294.3) 10,886.1–12,046.6  —

AR/DM 11,126.8 (1,540.8) 8,088.5–14,165.0 .90

AR/HD 12,381.0 (1,343.1) 9,732.7–15,029.4 .57

AR/HTN 8,379.9 (365.4) 7,659.4–9,100.4 .03

DM/HD 11,366.2 (1,273.5) 8,855.0–13,877.4 1 [Reference]

DM/HTN 7,116.6 (379.4) 6,368.4–7,864.7 .002

HD/HTN 11,044.2 (732.2) 9,600.4–12,488.0 .82

AR/DM/HD 19,109.1 (2,860.3) 13,469.1–24,749.1 .01

AR/DM/HTN 10,622.2 (522.1) 9,592.7–11,651.8 .61

AR/HD/HTN 16,274.5 (1,481.8) 13,352.6–19,196.4 .007

DM/HD/HTN 15,528.3 (979.5) 13,596.9–17,459.8 .01

AR/DM/HD/HTN 20,015.6 (1,014.5) 18,015.3–22,016.0 <.001

Abbreviations: — , not applicable; AR, arthritis; CI, confidence interval; DM, diabetes mellitus; HD, heart disease; HTN, hypertension; SE, standard error.
a Based on 9,296 adults who were aged 21 years or older, alive during the calendar years, and reported having at least 2 of the following chronic conditions: arth-
ritis, diabetes mellitus, heart disease, and hypertension.
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Table 3. Parameter Estimates and Standard Errors of Chronic Condition Combinations From Ordinary Least Squares Regression on
Log-Transformed Total Health Care Expenditures (in 2011 US$), Unadjusted and Adjusted Models, Medical Expenditure Panel Sur-
vey, 2009 and 2011a

Chronic Condition
Combination

Unadjusted Model Adjusted Modelb

β SE
% Difference

(eβ−1) P Value β SE
% Difference

(eβ−1) P Value

AR/DM −0.346 0.154 −29.2 .03 −0.312 0.15 −26.8 .04

AR/HD −0.131 0.132 −12.3 .32 −0.224 0.127 −20.1 .08

AR/HTN −0.603 0.128 −45.2 <.001 −0.586 0.123 −44.3 <.001

DM/HD 1 [Reference]

DM/HTN −0.736 0.128 −52.1 <.001 −0.518 0.125 −40.5 <.001

HD/HTN −0.267 0.124 −23.4 .03 −0.28 0.120 −24.4 .02

AR/DM/HD 0.414 0.180 51.3 .02 0.151 0.182 16.2 .41

AR/DM/HTN −0.146 0.130 −13.6 .26 −0.189 0.125 −17.2 .13

AR/HD/HTN 0.098 0.126 10.3 .44 −0.106 0.119 −10.1 .37

DM/HD/HTN 0.216 0.138 24.1 .12 0.156 0.127 16.9 .22

AR/DM/HD/HTN 0.513 0.123 67.0 <.001 0.25 0.123 28.4 .04

Abbreviations: AR, arthritis; DM, diabetes mellitus; HD, heart disease; HTN, hypertension; SE, standard error.
a Based on 9,296 adults who were aged 21 years or older, alive during the calendar years, and reported having at least 2 of the following chronic conditions: arth-
ritis, diabetes mellitus, heart disease, and hypertension.
b Adjusted model included sex, race/ethnicity, age, poverty status, type of insurance, perceived physical and mental health status, and number of co-occurring
chronic conditions (reported having 1 of the following chronic conditions: asthma, cancer, chronic obstructive pulmonary disease, gastroesophageal reflux disease,
thyroid disease, anxiety, depression). Percentage expenditures associated with chronic condition combinations were estimated by exponentiating the regression
coefficients of dummy variables and subtracting 1 (ie, percentage difference = eβ−1).
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Table 4. Out-of-Pocket Health Care Expenditures and Burden (in 2011 US$), by Chronic Condition Combination, Medical Expendit-
ure Panel Survey, 2009 and 2011a

Chronic Condition
Combination

Out-of-Pocket Health Care Expenditures,
$

P Value

Out-of-Pocket Health Care
Expenditures Burdenb

P ValueMean (SE) 95% CI Mean (SE) 95% CI

All 1,392.2 (35.5) 1,322.2–1,462.3  — 8.2 (0.2) 7.7–8.6  —

AR/DM 1,524.9 (198.7) 1,133.2–1,916.6 .80 8.4 (1.1) 6.2–10.6 .057

AR/HD 1,449.5 (109.4) 1,233.7–1,665.3 .98 7.3 (0.8) 5.7–8.9 .15

AR/HTN 1,226.6 (74.8) 1,079.1–1,374.0 .25 7.4 (0.4) 6.6–8.2 .07

DM/HD 1,454.4 (193.2) 1,073.4–1,835.4 1 [Reference] 5.7 (0.8) 4.2–7.2 1 [Reference]

DM/HTN 1,133.9 (49.0) 1,037.4–1,230.5 .12 5.7 (0.4) 4.9–6.5 .99

HD/HTN 1,305.9 (80.4) 1,147.3–1,464.4 .49 7.6 (0.8) 6.1–9.1 .09

AR/DM/HD 1,739.7 (251.4) 1,244.0–2,235.4 .38 9.6 (1.4) 6.7–12.4 .02

AR/DM/HTN 1,291.3 (50.7) 1,191.3–1,391.4 .42 9.7 (0.8) 8.2–11.3 <.001

AR/HD/HTN 1,759.9 (159.7) 1,444.9–2,074.9 .25 9.2 (0.6) 7.9–10.5 .001

DM/HD/HTN 1,585.4 (144.0) 1,301.6–1,869.3 .58 8.7 (0.8) 7.1–10.3 .01

AR/DM/HD/HTN 1,813.5 (110.1) 1,596.5–2,030.5 .10 12.2 (1.0) 10.2–14.2 <.001

Abbreviations: — , not applicable; AR, Arthritis; CI, confidence interval; DM: diabetes mellitus; HD, heart disease; HTN, hypertension; SE, standard error.
a Based on 9,296 adults who were aged 21 years or older, alive during the calendar years, and reported having at least 2 of the following chronic conditions: arth-
ritis, diabetes mellitus, heart disease, and hypertension.
b Out-of-pocket expenditures burden was calculated as the ratio of out-of-pocket spending to personal income and expressed as a percentage, with out-of-pocket
burden varying from 0 to 100. High out-of-pocket expenditures burden is the spending of 10% or more of personal income on health-related services.
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Table 5. Parameter Estimates and Standard Errors of Chronic Condition Combinations From Ordinary Least Squares Regression on
Log-Transformed Out-of-Pocket Expenditures (in 2011 US$), Medical Expenditure Panel Survey, 2009 and 2011a

Chronic Condition Combination

Log-Transformed Out-of-Pocket Expendituresb

β SE
% Difference

(eβ−1) P Value β SE
% Difference

(eβ−1) P Value

Unadjusted Model Adjusted Modelc

AR/DM −0.16 0.198 −14.8 .42 −0.061 0.2 −5.9 .76

AR/HD −0.089 0.189 −8.5 .64 −0.168 0.19 −15.5 .37

AR/HTN −0.331 0.173 −28.2 .057 −0.344 0.17 −29.1 .04

DM/HD 1 [Reference]

DM/HTN −0.328 0.185 −27.9 .08 −0.128 0.18 −12.0 .48

HD/HTN −0.108 0.186 −10.2 .56 −0.177 0.18 −16.2 .33

AR/DM/HD 0.180 0.239 19.7 .45 0.110 0.22 11.6 .62

AR/DM/HTN −0.131 0.185 −12.3 .48 −0.051 0.18 −5.0 .78

AR/HD/HTN −0.032 0.182 −3.1 .86 −0.116 0.18 −11.0 .52

DM/HD/HTN 0.101 0.192 10.6 .60 0.161 0.19 17.5 .39

AR/DM/HD/HTN 0.173 0.189 18.9 .36 0.024 0.17 2.4 .20

Abbreviations: AR, Arthritis; CI, confidence interval; DM: diabetes mellitus; HD, heart disease; HTN, hypertension; SE, standard error.
a Based on 9,296 adults who were aged 21 years or older, alive during the calendar years, and reported having at least 2 of the following chronic conditions: arth-
ritis, diabetes mellitus, heart disease, and hypertension.
b Out-of-pocket expenditures burden was calculated as the ratio of out-of-pocket spending to personal income and expressed as a percentage, with out-of-pocket
burden varying from 0 to 100. High out-of-pocket expenditures burden is the spending of 10% or more of personal income on health-related services.
c Adjusted model included sex, race, age, poverty status, type of insurance, perceived physical and mental health status, and number of co-occurring chronic condi-
tions (reported having 1 of the following chronic conditions: asthma, cancer, chronic obstructive pulmonary disease, gastroesophageal reflux disease, thyroid dis-
ease, anxiety, depression). Percentage expenditures associated with chronic condition combinations were estimated by exponentiating the regression coefficients
of dummy variables and subtracting 1 (ie, percentage difference = eβ−1.
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Table 6. Unadjusted and Adjusted Odds Ratio and 95% Confidence Intervals for Chronic Condition Combinations From Logistic Re-
gressions on High Out-of-Pocket Expenditures Burdena, Medical Expenditure Panel Survey, 2009 and 2011b

Chronic Condition
Combination

Unadjusted OR Adjustedc OR

Weighted % OR (95% CI) P Value Weighted % OR (95% CI) P Value

All 17.1  —  — 17.1  —  —

AR/DM 16.1 0.78 (0.45–1.37) .40 16.1 0.75 (0.42–1.36) .35

AR/HD 17.8 0.91 (0.53–1.55) .72 17.8 0.77 (0.43–1.36) .37

AR/HTN 14.8 0.7 (0.42–1.15) .16 14.8 0.65 (0.39–1.11) .12

DM/HD 14.4 1 [Reference] 14.4 1 [Reference]

DM/HTN 11.8 0.61 (0.36–1.01) .055 11.8 0.7 (0.41–1.20) .20

HD/HTN 13.9 0.72 (0.43–1.21) .22 13.9 0.68 (0.39–1.17) .16

AR/DM/HD 23.7 1.86 (0.98–3.54) .057 23.7 1.38 (0.70–2.74) .36

AR/DM/HTN 18.8 1 (0.60–1.67) .99 18.8 0.89 (0.52–1.53) .67

AR/HD/HTN 21.9 1.12 (0.68–1.86) .65 21.9 0.85 (0.50–1.46) .57

DM/HD/HTN 20.9 1.1 (0.65–1.88) .72 20.9 1.04 (0.59–1.83) .88

AR/DM/HD/HTN 26.1 1.47 (0.88–2.45) .14 26.1 1.12 (0.65–1.92) .69

Abbreviations: — , not applicable; AR, Arthritis; CI, confidence interval; DM: diabetes mellitus; HD, heart disease; HTN, hypertension; OR, odds ratio.
a Out-of-pocket expenditures burden was calculated as the ratio of out-of-pocket spending to personal income and expressed as a percentage, with out-of-pocket
burden varying from 0 to 100. High out-of-pocket expenditures burden is the spending of 10% or more of personal income on health-related services.
b Based on 9,296 adults aged 21 years or older, alive during the calendar years and reported having at least 2 of the following chronic conditions: arthritis, dia-
betes mellitus, heart disease and hypertension. High out-of-pocket spending burden as spending 10% or more of personal income on health care.
c Adjusted model included sex, race/ethnicity, age, poverty status, type of insurance, perceived physical and mental health status, and number of co-occurring
chronic conditions (reported having one of the following chronic conditions: asthma, cancer, chronic obstructive pulmonary disease, gastresophageal reflux dis-
ease, thyroid disease, anxiety, depression). Percentage expenditures associated with chronic condition combinations were estimated by exponentiating the regres-
sion coefficients of dummy variables and subtracting 1 (ie, percentage difference = eβ − 1).
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