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Context: An estimated 39% of people in California suffer from at

least one chronic condition or disease. While the increased

coverage provided by the Affordable Care Act will result in

greater access to primary health care, coordinated strategies are

needed to prevent chronic conditions. To identify cost-effective

strategies, local health departments and other agencies need

accurate information on the costs of chronic conditions in their

region. Objective: To present a methodology for estimating the

cost of chronic conditions for counties. Methods: Estimates of

the attributable cost of 6 chronic conditions—arthritis, asthma,

cancer, cardiovascular disease, diabetes, and depression—from

the Centers for Disease Control and Prevention’s Chronic

Disease Cost Calculator were combined with prevalence rates

from the various sources and census data for California counties

to estimate the number of cases and costs of each condition.

The estimates were adjusted for differences in prices using

Medicare geographical adjusters. Results: An estimated $98

billion is currently spent on treating chronic conditions in

California. There is significant variation between counties in the

percentage of total health care expenditure due to chronic

conditions and county size, ranging from a low 32% to a high of

63%. The variations between counties result from differing rates

of chronic conditions across age, ethnicity, and gender.

Conclusions: Information on the cost of chronic conditions is

important for planning prevention and control efforts. This study

demonstrates a method for providing local health departments

with estimates of the scope of the problems in their region.

Combining the cost estimates with information on current

prevention strategies can identify gaps in prevention activities

and the prevention measures that promise the greatest return on

investment for each county.
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Recent evidence suggests that more than half of
Americans suffer from 1 or more chronic diseases, with
the estimated cost of treating these conditions exceed-
ing $1 trillion annually.1 Unless preventative measures
are taken, the rate of chronic diseases is expected to
increase annually and with it the cost of treatment. By
2050, it is estimated that treatment costs will exceed
$6 trillion.1 California will be significantly impacted by
the projected growth of chronic diseases in the United
States, as it has the largest population of all US states.
Currently, in California, there are an estimated 14 mil-
lion people living with at least one chronic condition
and more than half of this group have multiple chronic
conditions.2

The advent of the Affordable Care Act provides an
opportunity to address these challenges. As more peo-
ple are covered by some form of health insurance, there
is an opportunity to expand prevention services, espe-
cially to vulnerable and at-risk populations. Reducing
the rates of chronic conditions and their associated costs
will require a concerted and coordinated effort that in-
tegrates all levels of government, private providers,
and the public to address issues such as poor nutrition,
tobacco use, excessive alcohol use, and lack of physical
activity.

Author Affiliation: Health Sciences Research Institute, University of California,
Merced.

Funding for the project was provided by a grant from the California Department
of Public Health. The authors thank Jessica M. Núñez de Ybarra, Shannon M.
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Information on the cost of chronic conditions to
counties can help community members understand the
scope of the problems facing the people in their region
and identify high priority areas to target interventions
and programs. As the primary organization responsi-
ble for monitoring the health of the people in the region,
local health departments (LHDs) are expected to play
an increasingly important role in combating the spread
of chronic diseases in the future.3 Accurate estimates of
the rates and costs of chronic conditions can help LHDs
identify the amount of health care expenditure that
could be saved if chronic conditions were prevented or
controlled, information that is vital to identifying and
planning cost-effective prevention and control efforts.

The goal of a costing study is to report only the
costs associated with a condition (the “attributable” or
“marginal” costs).4 Estimating the attributable cost of
care for a particular condition requires differentiating
between those costs that are incurred because of a
specific condition and those that are incurred for other
reasons. From the standpoint of identifying and plan-
ning prevention activities, the attributable costs are
more relevant than the total costs since they provide
an estimate of the amount of health care expenses that
could be saved by avoiding a particular condition. This
study combines estimates from the Centers for Disease
Control and Prevention’s (CDC’s) Chronic Disease Cost
Calculator,5 with county-level data on rates of 6 chronic
conditions and attributable cost of each condition to es-
timate the burden of chronic conditions in each county.

● Methods

The methodology involved the following steps:

1. Use the CDC’s Chronic Disease Cost Calculator to
develop estimates of the additional medical expen-
diture (cost) associated with chronic conditions for
the state of California by condition, age group, and
gender.

2. Develop a cost per case of each of the chronic con-
ditions in each county of California by adjusting
for price differences in health care services between
counties.

3. Estimate the prevalence of chronic disease within
each county of California by age, gender, and
race/ethnicity. We used 5 age strata (0-17, 18-44,
45-64, 64-79, and ≥80 years), 2 gender categories
(male and female), and 5 race/ethnicity categories
(Hispanic, non-Hispanic white, non-Hispanic black,
non-Hispanic Asian, and non-Hispanic other).

4. Combine estimates for the rates of chronic conditions
with county-level census population data (by age
strata, gender, and ethnicity) to form estimates for

the number of cases of chronic conditions in that
county.

5. Estimate the total additional cost of each chronic
condition in each county by multiplying and then
adding the cost per case of each chronic condition in
that county by the number of cases for each of the 6
chronic conditions in that county.

The research was provided an exemption from the
institutional review board at the University of Califor-
nia, Merced.

Data sources
Cost estimates from the CDC Chronic Disease Cost
Calculator

Estimates of the medical payments attributable to
each chronic condition were estimated using the CDC
Chronic Disease Cost Calculator, Version 2 (referred to
as the CDC Cost Calculator).5 The CDC Cost Calcula-
tor provides state-level estimates of medical payments
for arthritis, asthma, cancer, cardiovascular diseases
(CVDs), depression, and diabetes by age group and
gender. Because CVD is such a broad category, when
estimating CVD, the CDC calculated costs of congestive
heart failure (CHF), coronary heart disease (CHD), hy-
pertension, stroke, and other heart diseases separately.
The estimates are provided by gender for 5 age bands
or strata: (1) 0 to 17, (2) 18 to 44, (3) 45 to 64, (4) 65 to 79,
and (5) 80 years or older. All information used in this
report is publically available from the CDC, including
tables of the cost of each condition by age and gender
for California.

Cost estimates from the CDC Cost Calculator in-
clude all additional or attributable medical expendi-
tures for the entire state population (all payers and
the uninsured) and include estimates of absenteeism.
The estimates were derived from the 2004-2008 Medical
Expenditure Panel Survey (MEPS) Consolidated Data
Files,6 a nationally representative survey of the civilian
noninstitutionalized population that provides data on
annual medical expenditures, sources of payment, in-
surance coverage, and days missed from work due to
illness or injury for each participant. Diseases were de-
fined using ICD-9 (International Classification of Diseases,
Ninth Revision) codes based on self-reported diseases
that were transcribed by professional coders and re-
ported in the MEPS Medical Conditions files for years
2004-2008 (see Table 1). The combined 5-year MEPS
sample included 153 012 persons of all ages living in
the United States. All expenditure data were inflated to
2010 dollars using the gross domestic product general
price index.

To account for multiple chronic conditions and avoid
double-counting (ie, overlap of disease costs) of the
associated medical costs, the CDC Cost Calculator uses
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TABLE 1 ● Comparison of Rates of Chronic Diseases Reported for California by the CDC Cost Calculator and Data
Sources Used in the Current Study
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

CDC Cost Calculator Prevalence Rates Used in This Study

Age Range, y Codea Rate for California Measure Rate for California

Arthritis 0-17 Not available Not available Not available Not available
18 and older ICD-9: 274, 354, 390, 391,

443, 446, 710-716,
719-721, 725-729

13.5% Ever diagnosed with arthritis,
gout, lupus, or fibromyalgia
(AskCHISb)

19.4%

Asthma 0-17 Not available Not available Ever diagnosed with asthma
(AskCHISb)

15.4%

18 and older CC: 128 ICD-9: 493 4.6% Ever diagnosed with asthma
(AskCHISb)

13.8%

Cancer 0-17 Not available Not available SEER Stat and 2009 and
2010 SEERc

0.1%

18 and older CC: 11-43, 45 3.8% SEER Stat and 2009 and
2010 SEER

4.4%

Cardiovascular disease 0-17 Not available Not available Not available Not available
CHF 18 and older ICD-9: 428 0.4% Ever told have heart

failure/CHF (AskCHISb)
1.10%

CHD 18 and older ICD-9: 410-414 3.1% Ever diagnosed with heart
disease (AskCHISb)

6.2%

Hypertension 18 and older ICD-9: 401-405 14.4% Ever diagnosed with high
blood pressure (AskCHISb)

26.9%

Stroke 18 and older ICD-9: 430-434, 436-438 1.1% Ever had a stroke (AskCHISb) 2.2%
Other heart diseases 18 and older ICD-9: 390-392, 393-398,

415-416, 420-427, 429
1.9% Not available Not available

Depression 0-17 Not available Not available Likely has had frequent
mental distress during past
month (AskCHISb)

9.8%

18 and older ICD-9: 296, 311 5.9% Saw health professional for
emotional/mental and/or
alcohol-drug issues in past
year (AskCHISb)

12.3%

Diabetes 0-17 Not available Not available Diabetes prevalence (ADAd) 0.3%
18 and older ICD-9: 250 6.1% Ever diagnosed with diabetes

(AskCHISb)
8.2%

Abbreviations: ADA, American Diabetes Association; CC, Clinical Classification; CDC, Centers for Disease Control and Prevention; CHD, coronary heart disease; CHF, congestive
heart failure; ICD-9, International Classification of Diseases, Ninth Revision; SEER, Surveillance, Epidemiology, and End Results.
aCC code and 3-digit ICD-9 code from http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp using responses from the Medical Expenditure Panel Survey from 2004 to 2008.5
bFrom California Health Interview Survey.6
cFrom Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.gov) SEER*Stat Database.9
dFrom American Diabetes Association.10

estimates from a 2-stage statistical analysis that gen-
erates estimates of cost of multiple conditions. The re-
sulting estimates of the costs of arthritis, asthma, cancer,
CHF, CHD, stroke, other heart diseases, and depression
are thus independent of the other conditions, although
the cost estimates for hypertension and diabetes do in-
clude the costs of complications such as CHD, CHF,
and stroke. The costs of hypertension and diabetes are
therefore not mutually exclusive of the costs of other
reported diseases. We report the estimated cost of CHF,
CHD, stroke, and hypertension separately but report
only the combined cost of CVD that includes these 4

conditions (we do not estimate costs for other heart
diseases).

Adjustment of cost of chronic conditions by county

The CDC Cost Calculator provides estimates of the av-
erage attributable cost for each chronic condition at
the state level by age strata and gender. To account
for differences between counties in the cost per case
due to variations in the price of health care services
across the state, prices were adjusted using the Geo-
graphic Adjustment Factor reported by the Institute

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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of Medicine and based on the Centers for Medicare &
Medicaid Studies Medicare geographic practice cost in-
dex for California.7 The Geographic Adjustment Factor
takes account of geographic differences due to 3 factors:
cost of physician services, practice expenses due to lo-
cation (eg, rent and cost of operating a facility), and
geographic differences in malpractice or professional
indemnity. The Geographic Adjustment Factor, which
divides California into 9 distinct regions for which ge-
ographic practice cost indexes are calculated, was ap-
plied to the cost estimate for each condition, age, and
gender for each region of California. The cost adjusters,
ranging from 1.0323 to 1.1817, were applied to the cost
estimates from the CDC Cost Calculator.

Prevalence rates for California

Estimates of the prevalence of the 6 chronic conditions
of interest for California were derived from a variety
of data sources, including AskCHIS online query sys-
tem for the California Health Interview Survey8 and
SEER (Surveillance Epidemiology and End Results)-
Medicare data.9 The rates summarized in Table 1 were
derived from 3 sources: AskCHIS,8 SEER-Medicare
data,9 and the American Diabetes Association.10 The
number of cases was derived by multiplying the preva-
lence rates by the population per county as obtained
from the 2010 Census.11

State-level prevalence rates for (a) arthritis, (b)
asthma, (c) CVD, and (d) diabetes were obtained from
the 2011 to 2012 California Health Interview Survey
(CHIS). The CHIS is a representative population-based,
random-dial, health survey of noninstitutionalized in-
dividuals in California12 that is used to estimate preva-
lence rates for various health conditions at the state
level and for large- and medium-sized counties at the
county level (smaller counties are grouped together).13

State-, regional-, and county-level estimation of var-
ious diseases and health-related behaviors surveyed
in the CHIS can be obtained from the online Web
tool AskCHIS.14 Because the 2011-2012 CHIS sample
size was too small to obtain county-level prevalence
rates for each age strata by race/ethnicity and gender,
the analysis was conducted with state-level prevalence
rates (rather than county-level rates).

Because the CHIS does not ask children and teens
certain health questions, the prevalence for arthritis,
CVDs, and diabetes for individuals aged 0 to 17 years
was not available from the AskCHIS query system.
We obtained diabetes prevalence rates for individuals
younger than 20 years from the American Diabetes As-
sociation 2011 National Diabetes Fact Sheet.10 We could
not obtain prevalence rates for arthritis or CVD for chil-
dren or teens, so we set the prevalence at zero in our
estimations.

Cancer prevalence for each age strata by
race/ethnicity and gender was calculated for each of
the 58 California counties using the program SEER
Stat and 2009 and 2010 SEER (written communication,
January 31, 2014).9 The county-level prevalence rates
were estimated for the following strata to match the
age groups used by SEER: 0-19, 20-44, 45-64, 65-79, and
80 years or older. Because of small sample sizes, no
estimates were available for small counties or small de-
mographic subgroups within counties. Small counties
were therefore combined and average rates applied to
each small county.

Population estimates

Population per county was calculated from the 2010
Census Summary File 1, Table PCT12, provided by
the California State Data Center.11 This Table PCt12
presents the population of California and each Cali-
fornian county race, gender, age, and Hispanic ethnic-
ity. We used this table to calculate the population for
each of the age, gender, and race/ethnicity condition
for each of the 58 counties in California.

Compiling the cost estimates

The estimated cost of each chronic condition in each
county of California was derived by multiplying:
� Estimate of the attributable cost for the age and gen-

der for each condition (Table 2) adjusted for prices
in the county;

� Prevalence of the condition by age group and gender
for each county; and

� The number of people in each county by age, gender,
and ethnicity.

This procedure resulted in estimates of each of the 6
conditions for each of the 58 counties by age, gender,
and ethnicity. These estimates were then combined to
calculate a total attributable cost per county. To provide
counties with information on the relative importance of
chronic diseases to their county, the results also report
the percentage of their total health care expenditure that
is due to chronic diseases. The total health care expen-
diture for each county was calculated by multiplying
the population in the county by the average estimated
health care expenditures for each person in California
in 2010: $6238.15

● Results

Table 3 summarizes the results for California. Overall,
there are more than 28 million cases of chronic condi-
tions in California, with the most common being CVDs
(36.4%), followed by arthritis (19.4%), asthma (14.2%),
and depression (11.7%). Cancer is the least common

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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TABLE 2 ● Cost of Chronic Conditions in California by age, Gender, and Condition: From the CDC Cost Calculator
Version 2a

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Male Female

Age 0-17 y Age 18-44 y Age 45-64 y Age 65-79 y Age 80+ y Age 0-17 y Age 18-44 y Age 45-64 y Age 65-79 y Age 80+ y

Arthritis $840 $1 187 $1 830 $3 283 $3 632 $819 $1 310 $1 952 $3 236 $4 596
Asthma $809 $1 163 $2 147 $3 662 $3 950 $817 $1 343 $2 244 $4 495 $5 900
Cancer $2 484 $3 731 $6 956 $11 500 $13 459 $3 040 $3 912 $7 233 $12 441 $16 883
Cardiovascular disease

Hypertension $0 $905 $1 233 $2 128 $3 176 $611 $974 $1 300 $2 200 $4 595
CHD $1 250 $3 291 $4 428 $6 977 $7 251 $1 079 $3 502 $5 794 $8 894 $9 211
Stroke $1 683 $4 272 $8 850 $12 694 $15 859 $2 369 $4 676 $8 929 $14 925 $25 351
CHF $933 $2 611 $4 216 $7 306 $7 530 $885 $2 160 $5 322 $10 824 $12 033

Diabetes $1 588 $2 389 $3 720 $6 405 $9 837 $1 701 $2 917 $4 266 $7 349 $13 488
Depression $1 172 $1 558 $2 827 $5 816 $7 184 $1 200 $1 742 $2 873 $5 755 $8 002

Abbreviations: CDC, Centers for Disease Control and Prevention; CHD, coronary heart disease; CHF, congestive heart failure.
aTables provided directly by the CDC for use in this study.

TABLE 3 ● Summary of the Number of Cases and Costs of Chronic Conditions in California in 2010
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

No. Casesa % Total Populationb Costsc % Total Health Care Costsd

Arthritis 5 412 484 19.36e $14 322 649 191 6.16
Asthma 5 292 537 14.21 $9 442 166 010 4.06
Cardiovascular disease 10 164 873 36.36e $37 489 426 828 16.13
Diabetes 2 301 949 6.18 $12 985 647 649 5.59
Cancer 1 242 547 3.34 $13 961 692 161 6.01
Depression 4 342 740 11.66 $10 241 556 826 4.41
Cases of chronic conditions in California 28 757 130 $98 443 138 663 42.36

aEstimated total number of people with this condition in California.
bEstimated total number of cases divided by the total population of California (37 318 418).
cEstimated cost for each chronic condition in California.
dEstimated total cost of each chronic condition divided by the reported health care expenditure in California ($232 792 684 478).
eEstimated total number of cases divided by the adult total population of California.

condition (3.3%), with diabetes also being relatively in-
frequent. These 28 million cases do not suggest that
28 million people have a chronic condition, since peo-
ple can have more than 1 chronic condition. On the basis
of previous studies suggesting that 14 million (39% of
the population) Californians have at least one chronic
condition,16 the estimates reported here suggest that
these 14 million people have an average of nearly 2
chronic conditions (28 million conditions divided by
14 million people with a chronic condition).

The total cost for each condition and the percent-
age of the cost to overall health care expenditures in
California are also shown in Table 3. Befitting its preva-
lence in the state, CVD is associated with the greatest
expense, with more than $37 billion spent annually,
or 16% of all health care costs in California. Despite
its prevalence (14.2%), asthma has the lowest overall
cost, contributing approximately 4% to the total health
care expenditure. And cancer, despite its relatively low
prevalence, is similar to the total health care expen-

ditures of other conditions ($13 billion, or 6% of total
costs). Overall, the additional cost of treating chronic
conditions is $98 million or approximately 42% of all
health care expenditures in California.

The cost differences between counties (Table 4)
reflect their relative populations, ethnicities, price
adjustments, and rates of chronic conditions, with total
costs varying from a high of $23 billion for Los Angeles
County, $8 billion for Orange and San Diego counties,
and $5 billion for Riverside County to $3.5 million
for Alpine County and $12 million for Sierra County.
Relative to the estimated total cost of health care in the
county ($6238 per person in 2010),11 counties with the
estimated lowest spending on chronic conditions tend
to be those with the youngest populations, including
Kings and Kern counties (32% and 34% of total,
respectively) whereas the counties with the highest
spending have an older age distribution, including
Amador (62%), Marin (61%, and Tuolumne (63%)
counties.
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● Conclusions

Summary

The purpose of this report was to estimate the cost
of chronic conditions for each county in California.
We combined estimates from the CDC Cost Calcu-
lator of the cost per person for each of 6 chronic
conditions—arthritis, asthma, cancer, CVD, diabetes,
and depression—with prevalence rates and census data
from counties in California to develop estimates of the
number of cases in each county and the cost associated
with these conditions. The results suggest that approxi-
mately $98 billion is currently spent on treating chronic
conditions in California. This represents approximately
42% of all health care expenditure in the state.

Previous studies have estimated the cost of chronic
conditions at the national level,17-20 with some estimates
also available for individual states. However, while in-
dividual counties have attempted to estimate the cost
of chronic conditions in their region (eg, San Diego
County21), this is the first attempt to estimate the cost
of chronic conditions for multiple counties in a state.
Because the CDC Cost Calculator provides estimates
of the attributable or additional cost of the chronic
conditions, the estimates represent the amount that
could be saved if chronic diseases were eliminated or
reduced.

Understanding the savings that could be made
through enhanced prevention activities is important
for LHD planning. Under the Affordable Care Act,
many previously uninsured people now have access to
affordable prevention services. This provides a unique
opportunity for LHDs to reduce the future burden of
chronic conditions by investing in or helping people
gain access to effective prevention activities. But
because budgets are likely to remain limited, LHDs
must identify prevention activities that are “worth the
money,” meaning that they need to identify whether
the health outcomes from a prevention activity justify
the investment they will have to make. For instance,
since 2007, the CDC has made a program called PRISM
(Prevention Impacts Simulation Model) available
to help local health officials understand the health
and cost outcomes from a number of interventions,
including medical care (14 separate interventions),
smoking (n = 5), nutrition and weight loss (n = 8),
physical activity (n = 4), emotional distress (n = 2),
and particulate air pollution (n = 1).22 The diseases and
conditions modeled in detail include heart disease,
stroke, diabetes, hypertension, high cholesterol level,
and obesity, and the model also accounts for cancers
and respiratory diseases related to smoking, obesity,
poor nutrition, and physical inactivity. Combining
this type of information with the cost of the condi-

tion can provide LHDs with an understanding of
their return on investment from possible prevention
activities.

The estimates derived in this study differ somewhat
from the estimates from the CDC regarding the cost of
chronic conditions. As summarized in Table 5, the over-
all cost estimate of $98 billion is approximately 14%
higher than the CDC’s estimate of $87 billion for Cal-
ifornia. While the estimated cost of each chronic con-
dition was the same (Table 2), the prices were adjusted
to account for differences between counties (Table 4).
Most significantly, the prevalence rates used in the cur-
rent study differed significantly: the CDC estimates re-
lying on prevalence rates from the MEPS compared
with the use of AskCHIS in this study. The California-
specific AskCHIS rates were determined by an advisory
group of regional experts as being more accurate than
the MEPS rates. However, because the CHIS relied on
self-reports of chronic conditions whereas the MEPS
used ICD-9 codes from clinical diagnosis, the rates do
differ, sometimes significantly (Table 1). The difference
in prevalence rates translates into differences in costs,
with the largest difference being the estimated cost as-
sociated with asthma ($6 billion higher than the CDC
estimate). Neither approach is without its limitations
(the MEPS having a relatively small California sam-
ple size, the CHIS relying on self-reports) and thus
the results might best be viewed as providing a dif-
ferent perspective on the costs of chronic conditions in
California. Finally, the calculation of the percentage of
cost attributable to chronic conditions (Table 3) should
be interpreted with caution since the total cost was
derived from a different estimate (Centers for Medi-
care & Medicaid Studies National Health Expenditure
Accounts) than the cost estimates (derived from the
MEPS).

Limitations

As this was the first attempt to adapt the CDC Cost Cal-
culator to estimate costs at the county level, the study
encountered a number of methodological issues. These
include the following:

Accuracy of county prevalence rates: The majority of
prevalence rates were obtained from the CHIS.
While the CHIS is widely respected and commonly
used, the sample size for 1 year is not large enough
to produce reliable estimates for some groups (es-
pecially in some underserved regions) and reliance
on self-reported diagnoses (as opposed to medical
records as does the MEPS) raise questions about
the accuracy of the estimates. Additional study is
needed to develop adjusters for county-level rates.
In addition, because the CHIS does not include
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TABLE 5 ● Comparing Estimates From the Current Study With CDC Estimates for California
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Estimates From This
Study, A

Estimates From CDC
Cost Calculator,a B Difference (A − B), C Percentage (C/B)

Arthritis $14 322 649 191 $11 490 000 000 $2 832 649 191 25%
Asthma $9 442 166 010 $3 182 000 000 $6 260 166 010 197%
Cardiovascular disease $37 489 426 828 $39 570 000 000 -$2 080 573 172 − 5%
Diabetes $12 985 647 649 $12 095 000 000 $890 647 649 7%
Cancer $13 961 692 161 $13 614 000 000 $347 692 161 3%
Depression $10 241 556 826 $6 728 000 000 $3 513 556 826 52%
Total $98 443 138 663 $86 679 000 000 $11 764 138 663 14%

Abbreviation: CDC, Centers for Disease Control and Prevention.
aSum of reported estimates for California of the conditions listed.4

people in institutional care, the costs reported are
underestimates of the total cost. Finally, while it was
not possible to develop standard deviations or con-
fidence intervals given the components of these es-
timates (eg, CDC cost estimates and census data),
additional analysis might explore using probabilis-
tic sensitivity analysis to explore the robustness of
the results to changes in key parameters.

Accuracy of estimates for small counties/younger ages: The
cost calculations likely underestimate the cost of
chronic disease for individuals aged 0 to 17 years
and for small counties or small demographic sub-
groups. Because the CHIS does not ask children and
teens certain health questions, it was not possible
to determine the prevalence for arthritis and CVDs,
as well as for diabetes for individuals aged 0 to 17.
As cancer prevalence rates were obtained by strata,
race/ethnicity, and gender for each of the 58 Cali-
fornia counties using SEER data, small populations
in some counties or demographic subgroups within
counties made it necessary to pool the small counties
when determining cancer rates.

Adjusting for differences in health services usage between
counties: The estimates shown earlier account for
differences in the cost to counties based on age,
gender, prices in the region, population in the re-
gion, and (to some degree) rates of chronic condi-
tions per county. Left unaccounted for are differ-
ences in the intensity of health care usage for a given
condition. This can arise because of differences in
the availability of medical facilities, differences in
practice between regions, and differences in ability
to pay.

A reliable source of data on health services usage in
California is the state hospital (OSHPD) data. This data
set contains all hospitalizations for the state in a given
year. Estimating differences in rates of hospitalizations
will give an indication of the differences in hospital use
between counties. A thorough estimation of the differ-

ences between counties in health services usage was not
feasible for this study, thus suggesting that differences
between counties may be understated, with counties
with relatively few health services (ie, medically un-
derserved regions) likely to exhibit lower overall costs
of care whereas those in more affluent areas likely to
exhibit higher overall costs.

Implications

This study represents an initial attempt to estimate the
cost of chronic conditions in counties in California. Ad-
ditional information is needed to help counties identify
the return on investment from prevention activities, in-
cluding the health gains that would result, the parties
that would incur additional costs and those who would
financially benefit, and the health care providers and
other organizations that would need to be involved
to make the prevention activities successful. Having
accurate estimates of the cost of chronic diseases pro-
vides LHDs with an understanding of the challenges
facing the people in their region. Information on the
burden chronic conditions place on each provider (eg,
private insurers, Medicare, and Medicaid) will provide
more accurate estimates of the amount of expenditure
that each funder could avoid by engaging in preven-
tion activities. As more people are covered by some
form of health insurance in California, there is an op-
portunity to expand prevention services, especially to
vulnerable and at-risk populations. This expansion will
require increased planning and organization, particu-
larly from local public health departments, as reducing
the number of individuals with chronic disease will
take not only individual-level prevention services but
also institutional- and population-level interventions.
Information on the economic cost of chronic conditions
is important for planning prevention and control ef-
forts, as it provides decision makers with an estimate
of the amount that could be saved if chronic conditions
were prevented or controlled.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



10 ❘ Journal of Public Health Management and Practice

REFERENCES

1. DeVol R, Bedroussian A. An Unhealthy America: The Economic
Burden of Chronic Disease. Santa Monica, CA: Milken Institute;
2007. http://www.milkeninstitute.org. Accessed October 12,
2013.

2. California Department of Public Health. The burden of
chronic disease and injury, California. http://www.cdph
.ca.gov/programs/Documents/BurdenReportOnline%2004-
04-13.pdf. Published 2013. Accessed March 17, 2014.

3. Maylahn C, Fleming D, Birkhead G. Health departments in a
brave new world. Prev Chronic Dis. 2013;10:130003. doi:http:
//dx.doi.org/10.5888/pcd10.130003.

4. Drummond M, Sculpher M, Torrance G, O’Brien B. Methods
for the Economic Evaluation of Health Care Programmes. 3rd ed.
Oxford, England: Oxford University Press; 2005.

5. Centers for Disease Control and Prevention. Chronic
disease and health promotion. http://www.cdc.gov/
chronicdisease/overview/index.htm. Accessed March 17,
2014.

6. Agency for Healthcare Research and Quality. Mean
Expenses per Person With Care for Selected Conditions by
Type of Service: United States, 2011. Medical Expenditure
Panel Survey Household Component Data. Rockville, MD:
Agency for Healthcare Research and Quality. http://meps
.ahrq.gov/data_stats/tables_compendia_hh_interactive
.jsp?_SERVICE=MEPSSocket0&_PROGRAM=MEPSPGM
.TC.SAS&File=HC2Y2011&Table=HC2Y2011%5
FCNDXP%5FCA&. Published 2011. Accessed on January 10,
2014.

7. O’Brien-Strain M, Addison W, Theobald N. Final Report
on the Sixth Update of the Geographic Practice Cost Index
for the Medicare Physician Fee Schedule. Burlingame, CA:
Acumen LLC; 2010. http://www.cms.gov/Medicare/
Medicare-Fee-for-Service-Payment/PhysicianFeeSched/
downloads/GPCI Report.pdf. Accessed March 17, 2010.

8. California Health Interview Survey. CHIS [computer
file]. Los Angeles, CA: UCLA Center for Health Pol-
icy Research; 2011-2012. http://ask.chis.ucla.edu. Accessed
January-March 2014.

9. Surveillance, Epidemiology, and End Results (SEER)
Program (www.seer.cancer.gov) SEER*Stat Database:
Incidence—SEER 9 Regs Research Data, Nov 2011 Sub (1973-
2010) <Katrina/Rita Population Adjustment>—Linked To
County Attributes—Total U.S., 1969-2010 Counties, National
Cancer Institute, DCCPS, Surveillance Research Program,
Surveillance Systems Branch, released April 2013, based on
the November 2012 submission.

10. American Diabetes Association. Data from the 2011
National Diabetes Fact Sheet. http://www.diabetes.org/
diabetes-basics/statistics. Released January 26, 2011.
Accessed March 17, 2014.

11. California Department of Finance. 2010 Census Summary
File 1, Table PCT12 by race/ethnicity California and coun-
ties. http://www.dof.ca.gov/research/demographic/state
census data center/census 2010/#SF1. Extracted July 22,
2010. Accessed January 28, 2014.

12. UCLA Center for Health Policy Research. Who does the CHIS
interview. http://healthpolicy.ucla.edu/chis/about/Pages/
who.aspx. Accessed March 17, 2014.

13. California Health Interview Survey. CHIS 2011-2012
Methodology Series: Report 2—Data Collection Methods. Los
Angeles, CA: UCLA Center for Health Policy Research; 2014.
http://healthpolicy.ucla.edu/chis/design/Documents/
chis2011-2012-method-2 2014-02-21.pdf. Accessed March
17, 2014.

14. California Health Interview Survey. CHIS 2005-2012 [com-
puter file]. Los Angeles, CA: UCLA Center for Health Policy
Research. http://ask.chis.ucla.edu. Accessed January-March
2014.

15. Centers for Medicare & Medicaid Services. National
health expenditure data. http://www.cms.gov/Research-
Statistics-Data-and-Systems/Statistics-Trends-and-Reports/
NationalHealthExpendData/index.html. Accessed on
January 8, 2014.

16. California Healthcare Foundation. Chronic conditions in
California: facts and figures 2006. http://www.chcf.org/∼
/media/MEDIA%20LIBRARY%20Files/PDF/C/PDF%
20ChronicDiseaseFactsFigures06.pdf. Accessed January 31,
2014.

17. DeVol R, Bedroussian A. An Unhealthy America: The Economic
Burden of Chronic Disease Charting a New Course to Save Lives
and Increase Productivity and Economic Growth. Santa Monica,
CA: Milken Institute. http://www.milkeninstitute.org/pdf/
chronic disease report.pdf. Accessed October 24, 2013.

18. Thorpe K, Florence C, Joski P. Which medical conditions ac-
count for the rise in health care spending? The fifteen most
costly medical conditions accounted for half of the over-
all growth in health care spending between 1987 and 2000.
Health Aff. 2004;23:w437-w445.

19. Druss B, Marcus S, Olfson M, Tanielian T, Elinson L, Pincus
H. Comparing the national economic burden of five chronic
conditions. Health Aff. 2001;20(6):233-241.

20. Garrett N, Martini EM. The boomers are coming: a total
cost of care model of the impact of population aging on the
cost of chronic conditions in the United States. Dis Manag.
2007;10(2):51-60. doi:10.1089/dis.2006.630.

21. County of San Diego Health & Human Services Agency. The
economic burden of chronic disease in San Diego County.
www.sdhealthstatistics.com. Published October 2010. Ac-
cessed March 17, 2014.

22. Hirsch G, Homer J, Evans E, Zielinski A. A system dynamics
model for planning cardiovascular disease interventions. Am
J Public Health. 2010;100(4):616-622.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

http://www.milkeninstitute.org
http://www.cdph.ca.gov/programs/Documents/BurdenReportOnline%2004-04-13.pdf
http://www.cdph.ca.gov/programs/Documents/BurdenReportOnline%2004-04-13.pdf
http://www.cdph.ca.gov/programs/Documents/BurdenReportOnline%2004-04-13.pdf
http://dx.doi.org/10.5888/pcd10.130003
http://dx.doi.org/10.5888/pcd10.130003
http://www.cdc.gov/chronicdisease/overview/index.htm
http://www.cdc.gov/chronicdisease/overview/index.htm
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/downloads/GPCI_Report.pdf
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/downloads/GPCI_Report.pdf
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/downloads/GPCI_Report.pdf
http://ask.chis.ucla.edu
http://www.seer.cancer.gov
http://www.diabetes.org/diabetes-basics/statistics
http://www.diabetes.org/diabetes-basics/statistics
http://www.dof.ca.gov/research/demographic/state_census_data_center/census_2010/#SF1
http://www.dof.ca.gov/research/demographic/state_census_data_center/census_2010/#SF1
http://healthpolicy.ucla.edu/chis/about/Pages/who.aspx
http://healthpolicy.ucla.edu/chis/about/Pages/who.aspx
http://healthpolicy.ucla.edu/chis/design/Documents/chis2011-2012-method-2_2014-02-21.pdf
http://healthpolicy.ucla.edu/chis/design/Documents/chis2011-2012-method-2_2014-02-21.pdf
http://ask.chis.ucla.edu
http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/index.html
http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/index.html
http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/index.html
http://www.chcf.org/${sim }{}$/media/MEDIA%20LIBRARY%20Files/PDF/C/PDF%20ChronicDiseaseFactsFigures06.pdf
http://www.chcf.org/${sim }{}$/media/MEDIA%20LIBRARY%20Files/PDF/C/PDF%20ChronicDiseaseFactsFigures06.pdf
http://www.chcf.org/${sim }{}$/media/MEDIA%20LIBRARY%20Files/PDF/C/PDF%20ChronicDiseaseFactsFigures06.pdf
http://www.milkeninstitute.org/pdf/chronic_disease_report.pdf
http://www.milkeninstitute.org/pdf/chronic_disease_report.pdf
http://www.sdhealthstatistics.com



