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A. Executive Summary 

The purpose of the present study is to estimate the health care cost in 2010 for each of the 58 
counties in California for treating the six most common chronic conditions: arthritis, asthma, 
cardiovascular disease (stroke, hypertension, coronary heart disease, and congestive heart 
failure), diabetes, cancer, and depression.  

The county-level health care costs were estimated combining (1) nationally derived California-
level data on medical expenditure per-person treatment costs for 2010 based on the Centers 
for Disease Control and Prevention (CDC) and Research Triangle Institute (RTI) International’s 
Chronic Disease Cost Calculator, Version 2 (Cost Calculator)1 and (2) the estimated number of 
cases per specific condition in California based on the 2010 U.S. Census for population, the 
2011–2012 California Health Interview Survey, and the National Cancer Institute Surveillance 
Epidemiology and End Result (SEER) data.  Next, the estimated county-level health care costs by 
condition were adjusted using a geographic adjustment factor computed by the Institute of 
Medicine (IOM) to account for geographic variation in health care expenditure pricing.  In 
addition, the percentage of the total health care costs for each county that may be due to these 
six chronic conditions was estimated using the average estimated annual 2009 health care 
expenditure of $6,238 per person, as calculated by the U.S. Health and Human Services Agency 
Centers for Medicare & Medicaid Services (CMS).2, 3 

This study using statewide prevalence data estimates that approximately $98 billion was spent 
on treating six common chronic conditions (arthritis, asthma, cardiovascular disease, diabetes, 
cancer, and depression) in California in 2010.  This represents approximately 42 percent of all 
health care expenditures in the State.  Large variation in the health care cost of chronic 
conditions was found between counties, ranging from $3.5 million for Alpine to $25.4 billion for 
Los Angeles.  The counties with the lowest percentage of estimated health care costs on the six 
chronic conditions were Kern (34%) and Kings (32%) counties, while the counties with the 
highest percentage of costs were Amador (62%), Marin (61%), Plumas (62%), and Tuolumne 
(63%) counties. 
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B. Introduction 

Evidence suggests that more than half of Americans suffer from one or more chronic diseases; 
the estimated cost of medical services for treating these conditions exceeds $1 trillion annually 
nationwide.4  Moreover, the rate of chronic diseases is expected to increase annually, and with 
it, the cost of treatment.  For instance, by 2050, it is estimated that treatment costs will exceed 
$6 trillion nationwide.5  Currently in California, 14 million people are estimated to be living with 
at least one chronic condition, and more than half of this group has multiple chronic 
conditions.6   The advent of the federal Patient Protection and Affordable Care Act (ACA) 
provides an opportunity to address these challenges.  As more people are covered by some 
form of health insurance, there is an opportunity to expand prevention services, especially to 
at-risk populations. 

Information on the medical treatment cost of chronic conditions at the county-level can help 
community members in California to understand the scope of the problems facing the people in 
their jurisdiction and identify affected areas to target interventions and programs.  The purpose 
of the present study is to estimate the health care cost in 2010 for each of the 58 counties in 
California for treating the six most common chronic conditions: asthma, arthritis, cancer, 
diabetes, cardiovascular disease, and depression. 

C. Background 

Only one county in California (San Diego County) has attempted to estimate the cost of chronic 
conditions at the county level.7  Previous studies have estimated the cost of many common 
chronic conditions at the state or national level, including arthritis,8, 9, 10 asthma,11, 12 
cancer,13, 14 depression,15 diabetes,16, 17, 18 and heart disease.19, 20, 21, 22  However,  the estimated 
cost per person of a chronic condition varies widely across studies (Appendix A).  A further 
difficulty with chronic disease prevention lies in translating national- or “big picture”-level data 
into information that helps local public officials invest in high-value interventions or prevention 
programs.  Since 2007, the CDC PRISM (Prevention Impacts Simulation Model) has been 
available to help local public officials understand the health and cost outcomes of a number of 
interventions, including medical care (14 separate interventions), smoking (5), nutrition and 
weight loss (8), physical activity (4), emotional distress (2), and particulate air pollution (1).23  
Combining this type of information with the cost of the condition for each county may help 
direct prevention efforts at the local level.   

This study was supported by CDC funds received by the California Department of Public Health 
(CDPH) in 2013-2014.  Although the basic conceptual framework and calculations are the 
responsibility of the research team of the University of California, Merced (UCM), the analysis 
has benefited from the input and discussion of results with an Advisory Group (Appendix B) of 
researchers, policy makers, and practitioners in California.  The present analysis was approved 
for an exemption by the UCM Institutional Review Board and was approved as a Common Rule 
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project with minimal risk by the Committee for the Protection of Human Subjects of the 
California Health and Human Services Agency.  

D. Methods 

Overview 

The county-level health care costs in 2010 for treating the six most common chronic conditions 
were estimated for each of the 58 counties in California. These estimates provided the basis for 
calculating the percentage of total health care expenditure due to the six most common chronic 
conditions for each county.  

The county-level health care cost per chronic condition was estimated by multiplying: 
(1) Nationally derived California-level data on medical expenditure per person treatment 

costs per specific condition (Appendix C.1, Table 3); 
(2) Expected number of cases per specific condition within each county (Table 1); and 
(3) Geographic adjustment factor computed by the Institute of Medicine (IOM) of the 

National Academies for health care expenditure pricing for each county (Appendix C.3, 
Table 4).  

The calculations, as described further below, account for the unique variation in age, gender, 
and racial/ethnic distributions, and health care expenditure pricing in each county (Table 2).  

Next, the percentage of California’s health care expenditures due to these six chronic diseases 
was estimated for each county (Table 3).  The sum of the estimated health care cost for all six 
chronic diseases for each county was divided by an estimate of the total health care 
expenditure for each county. The total health care expenditure for each county was estimated 
by multiplying the population in the county (per the 2010 U.S. Census) with the average 
estimated annual 2009 health care expenditure of $6,238 for each person in California (as 
estimated by CMS).2, 3  

Description of Data Components and Calculations 

California-level estimates for 2010 medical expenditures per person for the six most common 
chronic diseases were obtained from the Cost Calculator and extrapolated to the 58 counties in 
California. The Cost Calculator, developed by CDC and RTI International (Appendix C.1), 
provides the costs per person for arthritis, asthma, cardiovascular diseases (stroke, 
hypertension, coronary heart disease, and congestive heart failure), diabetes, cancer, and 
depression. These costs are estimated from all payers (including uninsured) and represent the 
estimated average annual costs per person attributable to the diseases. Cost estimates for 
chronic conditions for gender- and age group- (0–17, 19–44, 45–64, 65–79, and ≥ 80 years) 
specific subpopulations were used in this analysis.  The California-level medical expenditure 
estimates per person from the Cost Calculator were multiplied by the expected number of 
cases for the six most common chronic conditions in each county (Table 1) for gender- and age 
group-specific subpopulations.  The expected number of cases was calculated using prevalence 
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estimates from state-wide California Health Interview Survey (CHIS) data for chronic conditions 
(non-cancer) and population registry data for cancer.   Reliable county-level prevalence 
estimates for gender and age group-specific subpopulations (e.g., to match the Cost Calculator) 
using CHIS data were not possible due to small cell sizes.   

California-level prevalence estimates for gender-, age group-, and racial/ethnic-specific 
(Hispanic, non-Hispanic [NH] White, NH Black, NH Asian, and NH Other) subpopulations were 
used for chronic conditions (non-cancer) in this analysis. These subpopulation estimates, when 
applied to U.S. Census counts for specific subpopulations in each county, account for varying 
gender, age, and racial/ethnic distributions in each county.  Cancer county-level prevalence for 
gender-, age group-, and racial/ethnic-specific subpopulations were determined using registry 
data.  The number of cases by county was obtained by multiplying the prevalence (California-
level for survey data or county-level for registry data) and population count for specific 
subpopulations. Population counts for specific subpopulations for each county were from the 
2010 Census Summary File 1, Table PCT12 provided by the California State Data Center.24  These 
adjusted cost estimates for various subpopulations were then added together to get a county-
level health care cost estimate for each chronic condition. Further details on the data sources 
for prevalence estimates are provided below: 

1. Chronic Condition (non-cancer) Prevalence. CHIS 2011–201225 data (Appendix C.2) was
used to estimate the disease prevalence in adults of arthritis, asthma, cardiovascular
disease, and diabetes in California.  Asthma prevalence was also estimated in children.  The
diabetes prevalence estimate of 0.3 for Americans under age 20 from the American
Diabetes Association’s 2011 National Diabetes Fact Sheet26 was used.  Prevalence of both
arthritis and cardiovascular disease is assumed to be minimal in children, thus 0 was used
for the 0–17 age-group estimates.

2. Cancer Prevalence. Cancer prevalence estimates were obtained from the National Cancer
Institute SEER data for counties within California.  Cancer prevalence estimates for gender,
age, and racial/ethnic subpopulations in California counties were calculated using the
program SEER*Stat, version 8.1.5, and 2000–2010 SEER data.27, 28  The following age groups
were used to match those provided by SEER:  0–19, 20–44, 45–64, 65–79, and 80 years and
older.  Because of small sample sizes, no estimates were available for small counties, or for
small demographic subgroups within counties.  Small counties were therefore combined
and average rates applied to each.

In summary, California-level estimates for 2010 medical expenditures per person for the six 
most common chronic conditions were obtained from the Cost Calculator and multiplied by the 
estimated number of cases per county.  To account for price variation by different age and 
gender distributions of counties, all calculations were done based on gender- and age group-
specific subpopulations.  The sum across subpopulations resulted in the estimated county-level 
cost per condition. The final step in the analysis was to adjust for differences between counties 
in the cost per case resulting from variations in the price of health care services across the 
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State. Thus, the county-level cost estimates extrapolated from the Cost Calculator were 
multiplied by a county-specific Geographic Adjustment Factor (GAF)29 computed by the 
Institute of Medicine (Appendix C.3).  

E. Results 

This study using statewide prevalence data estimates that approximately $98 billion was spent 
on treating six common chronic conditions (arthritis, asthma, cardiovascular disease, diabetes, 
cancer, and depression) in California in 2010.  Overall, the estimated health care cost of treating 
these six chronic conditions is approximately 42 percent of all health care expenditures in 
California (Table 4).  Specifically, this study estimates that in 2010 cardiovascular disease was 
associated with the greatest expense—an estimated $37 billion spent annually, or 16 percent of 
all health care costs.  Asthma and depression have the lowest overall cost—each contributing 
approximately 4 percent to total health care expenditures in California. Finally, diabetes, 
arthritis, and cancer each contribute approximately 5.6 percent ($13 billion), 6.2 percent 
($14 billion), and 6 percent ($14 billion), respectively, to the total health care expenditure 
amount.  

The health care costs between counties varies widely—from $25.4 billion for Los Angeles 
County, $12.4 million in Sierra County, $8.2 billion for Orange County, $8.0 billion in San Diego 
County, $5.4 billion for Riverside County, to $3.5 million in Alpine County (Table 2).  These costs 
are determined primarily by population size.  Comparing the health care costs for chronic 
conditions as a percentage of total health care expenditures reveals variation between counties 
(Table 3).  The counties with the lowest percentage of total health care expenditures on chronic 
conditions were Kern (34%) and Kings (32%) counties, while the counties with the highest 
percentage of expenditures on these six chronic conditions were Amador (62%), Marin (61%), 
Plumas (62%), and Tuolumne (63%) counties. 
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I. Future Considerations 

One potential use of the results of the current study would be to help counties identify the 
return on investment (ROI) from prevention activities.  A ROI or cost–benefit analysis requires 
understanding of not only the health care costs that could be avoided if chronic conditions 
were reduced and/or prevented, but also the cost incurred.  Although technically not part of 
the health care costs associated with a chronic condition, losses in workforce productivity due 
to the impact of chronic conditions represent a significant loss to the individual and to society, 
and thus should be considered when examining the potential impact and ROI from a prevention 
activity.  Moreover, infrastructure for health care providers and other organizations that would 
be needed to make the prevention activities successful can be considered.  
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The methodology of the Cost Calculator is described elsewhere.1  Briefly, estimates of the 
treated population and per person medical expenditures by sex and by age were determined by 
pooled data from the 2004–2008 Medical Expenditure Panel Survey (MEPS) Consolidated Data 
Files and the 2004 National Nursing Home Survey (NNHS).  Diseases were defined using ICD-9 
codes. Costs include expenditures for office-based visits, hospital outpatient visits, emergency 
room visits, inpatient hospital stays, dental visits, home health care, vision aids, other medical 
supplies and equipment, prescription medicines, and nursing home stays (see MEPS description 
below).  All expenditure data were inflated to 2010 dollars using the gross domestic product 
general price index.  Of note, many people who suffer from chronic disease may have multiple 
chronic conditions; therefore, the analyses accounted for the overlap of costs resulting from a 
person having multiple diseases. 

Excerpt from online Agency for Health Care Research and Quality Medical Expenditure Panel 
Survey:30

Utilization and Expenditure Variables by Type of Medical Service 

The following sections summarize definitional, conceptual, and analytic considerations 
when using the utilization and expenditure variables in this file. Separate discussions are 
provided for each MEPS medical service category.  [Utilization and expenditure variables 
contained in the file can be identified in a table available online at 
http://meps.ahrq.gov/mepsweb/data_stats/download_data/pufs/h121/h121doc.shtml
#TOC see Appendix 1.] 

Medical Provider Visits (i.e., Office-Based Visits) 

Medical provider visits consist of encounters that took place primarily in office-based 
settings and clinics. Care provided in other settings such as a hospital, nursing home, or 
a person’s home are not included in this category.  

The total number of office-based visits reported for 2008 (OBTOTV08) as well as the 
number of such visits to physicians (OBDRV08) and nonphysician providers (OBOTHV08) 
are contained in this file. For a small proportion of sample persons, the sum of the 
physician and nonphysician visit variables (OBDRV08+OBOTHV08) is less than the total 
number of office-based visits variable (OBTOTV08) because OBTOTV08 contains 
reported visits where the respondent did not know the type of provider. Nonphysician 
visits (OBOTHV08) include visits to the following types of providers: chiropractors, 
midwives, nurses and nurse practitioners, optometrists, podiatrists, physician’s 
assistants, physical therapists, occupational therapists, psychologists, social workers, 
technicians, receptionists/clerks/secretaries, or other medical providers. Separate 
utilization variables are included for selected types of more commonly seen 
nonphysician providers including chiropractors (OBCHIR08), nurses/nurse practitioners 
(OBNURS08), optometrists (OBOPTO08), physician assistants (OBASST08), and physical 
or occupational therapists (OBTHER08)… 
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As for the corresponding utilization variables, the sum of the physician and nonphysician 
visit expenditure variables (e.g. OBDEXP08+OBOEXP08) is less than the total office-
based expenditure variable (OBVEXP08) for a small proportion of sample persons. This 
can occur because OBVEXP08 includes visits where the respondent did not know the 
type of provider seen.  

Hospital Events 

Separate utilization variables for hospital care are provided for each type of setting 
(inpatient, outpatient department, and emergency room) along with three expense 
variables per setting: one for basic hospital facility expenses, one for payments to 
physicians who billed separately for services provided at the hospital (referred to as 
"separately billing doctor" or SBD expenses) and one that aggregates the facility and 
SBD expenses (aggregated variable not included in files prior to 2008).  

Hospital facility expenses include all expenses for direct hospital care, including room 
and board, diagnostic and laboratory work, x-rays, and similar charges, as well as any 
physician services included in the hospital charge. SBD expenses typically cover services 
provided to patients in hospital settings by providers like radiologists, anesthesiologists, 
and pathologists, whose charges are often not included in hospital bills. 

Hospital Outpatient Visits 

Variables for the total number of reported visits to hospital outpatient departments in 
2008 (OPTOTV08) as well as the number of outpatient department visits to physicians 
(OPDRV08) and non-physician providers (OPOTHV08) are contained in this file. For a 
small proportion of sample persons, the sum of the physician and nonphysician visit 
variables (OPDRV08+OPOTHV08) is less than the total number of outpatient visits 
variable (OPTOTV08) because OPTOTV08 contains reported visits where the respondent 
did not provide information on the type of provider seen… 

As for the corresponding utilization variables, the sum of the physician and nonphysician 
expenditure variables (e.g., OPVEXP08+OPOEXP08 for facility expenses) is less than the 
variable for total outpatient department expenditures (OPFEXP08) for a small 
proportion of sample persons. This can occur because OBFEXP08 includes visits where 
the respondent did not know the type of provider seen. No expenditure variables are 
provided for health care consultations that occurred over the telephone. 

Hospital Emergency Room Visits 

The variable ERTOT08 represents a count of all emergency room visits reported for the 
survey year… It should be noted that hospitals usually include expenses associated with 
emergency room visits that immediately result in an inpatient stay with the charges and 
payments for the inpatient stay. Therefore, to avoid the potential for double counting 
when imputing missing expenses, separately reported facility expenditures for 
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emergency room visits that were identified in the MPC as directly linked to an inpatient 
stay were included as part of the inpatient stay only (see below). This strategy to avoid 
double counting resulted in $0 facility expenditures for these emergency room visits. 
However, these $0 emergency room visits are still counted as separate visits in the 
utilization variable ERTOT08. 

Hospital Inpatient Stays  

Two measures of total inpatient utilization are provided on the file: (1) total number of 
hospital discharges (IPDIS08) and (2) the total number of nights associated with these 
discharges (IPNGTD08). Please note that the variable IPNGTD08 is an imputed version of 
the IPNGT08 variable released earlier on HC-115. For the 68 cases that were missing 
length of stay information, data were imputed using a weighted sequential hot-deck 
procedure. IPDIS08 includes hospital stays where the dates of admission and discharge 
were reported as identical. These "zero-night stays" can be included or excluded from 
inpatient analyses at the user’s discretion (see last paragraph of this section)…  

To the extent possible, payments associated with emergency room visits that 
immediately preceded an inpatient stay are included with the inpatient expenditures 
(see above) and payments associated with healthy newborns are included with 
expenditures for the mother (see next paragraph for more detail). 

Data used to construct the inpatient utilization and expenditure variables for newborns 
were edited to exclude stays where the newborn left the hospital on the same day as 
the mother. This edit was applied because discharges for infants without complications 
after birth were not consistently reported in the survey, and charges for newborns 
without complications are typically included in the mother’s hospital bill. However, if 
the newborn was discharged at a later date than the mother was discharged, then the 
discharge was considered a separate stay for the newborn when constructing the 
utilization and expenditure variables. 

Some analysts may prefer to exclude zero-night stays from inpatient analyses and/or 
count these stays as ambulatory visits. Therefore, a separate use variable is provided 
that contains a count of the number of inpatient events where the reported dates of 
admission and discharge were the same (IPZERO08). This variable can be subtracted 
from IPDIS08 to exclude zero-night stays from inpatient utilization estimates. In 
addition, separate expenditure variables are provided for zero-night facility expenses 
(ZIFEXP08) and for separately billing doctor expenses (ZIDEXP08). Analysts who choose 
to exclude zero-night stays from inpatient expenditure analyses need to subtract the 
zero-night expenditure variable from the corresponding expenditure variable for total 
inpatient stays (e.g., IPFEXP08-ZIFEXP08 for facility expenses, IPDEXP08-ZIDEXP08 for 
separately billing doctor expenses). 
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Dental Care Visits 

The total number of dental visits variable (DVTOT08) includes those to any person(s) for 
dental care including general dentists, dental hygienists, dental technicians, dental 
surgeons, orthodontists, endodontists, and periodontists. Additional variables are 
provided for the numbers of dental visits to general dentists (DVGEN08) and to 
orthodontists (DVORTH08). For a small proportion of sample persons, the sum of the 
general dentist and orthodontist visit variables (DVGEN08+DVORTH08) is greater than 
the total number of dental visits (DVTOT08). This result can only occur for persons who 
were reported to have seen both a general dentist and orthodontist in the same visit(s). 
When this occurred, expenditures for the visit were included as orthodontist expenses 
but not as general dentist expenses...  

Home Health Care 

In contrast to other types of medical events where data were collected on a per visit 
basis, information on home health care utilization is collected in MEPS on a per month 
basis. Variables are provided that indicate the total number of days in 2008 where home 
health care was received by the following: from any type of paid or unpaid caregiver 
(HHTOTD08), from agencies, hospitals, or nursing homes (HHAGD08), from self-
employed persons (HHINDD08), and from unpaid informal caregivers not living with the 
sample person (HHINFD08). The number of provider days represents the sum across 
months of the number of days on which home health care was received, with days 
summed across all providers seen. For example, if a person received care in one month 
from one provider on 2 different days, then the number of provider days would equal 2. 
The number of provider days would also equal 2 if a person received care from 2 
different providers on the same day. However, if a person received care from 1 provider 
2 times in the same day, then the provider days would equal 1. These variables were 
assigned missing values if the number of provider days could not be computed for any 
month in which the specific type of home health care was received. 

Separate expenditure variables are provided for agency-sponsored home health care 
(includes care provided by home health agencies, hospitals, and nursing homes) and 
care provided by self-employed persons... 

Vision Aids 

…for the purchase of glasses and/or contact lenses... Due to the data collection 
methodology, it was not possible to determine whether vision items that were reported 
in Round 3 had been purchased in 2006 or 2008. Therefore, expenses reported in Round 
3 were only included if more than half of the person’s reference period for the round 
was in 2008. 
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Other Medical Equipment and Services 

This category includes expenditures for ambulance services, orthopedic items, hearing 
devices, prostheses, bathroom aids, medical equipment, disposable supplies, 
alterations/modifications, and other miscellaneous items or services that were 
obtained, purchased, or rented during the year. On this file, diabetic supplies and insulin 
are not considered to be medical equipment. All use and expenditure information for 
these items are included in the prescribed medicine variables. Respondents were only 
asked once (in Round 3) about their total annual expenditures and were not asked 
about their frequency of use of these services… 

Prescribed Medicines 

There is one total utilization variable (RXTOT08) and 13 expenditure variables included 
on the 2008 full-year file relating to prescribed medicines. These 13 expenditure 
variables include an annual total expenditure variable (RXEXP08) and 12 corresponding 
annual source of payment variables (RXSLF08, RXMCR08, RXMCD08, RXPRV08, RXVA08, 
RXTRI08, RXOFD08, RXSTL08, RXWCP08, RXOSR08, RXOPR08, and RXOPU08). The total 
utilization variable is a count of all prescribed medications purchased during 2008, and 
includes initial purchases and refills. The total expenditure variable sums all amounts 
paid out-of-pocket and by third party payers for each prescription purchased in 2008. 
No variables reflecting charges for prescription medicines are included because a large 
proportion of respondents to the pharmacy component survey did not provide charge 
data (see below). 

Prescribed Medicines Data Collected 

Data regarding prescription drugs were obtained through the household questionnaire 
and a pharmacy component survey. During each round of the MEPS-HC, all respondents 
were asked to supply the name of any prescribed medication they or their family 
members purchased or otherwise obtained during that round. For each medication and 
in each round, the following information was collected: whether any free samples of the 
medication were received; the name(s) of any health conditions the medication was 
prescribed for; the number of times the prescription drug was obtained or purchased; 
the year, month, and day on which the person first used the medication; and a list of the 
names, addresses, and types of pharmacies that filled the household’s prescriptions. 
Also, during the Household Component, respondents were asked if they send in claim 
forms for their prescriptions (self-filers) or if their pharmacy providers do this 
automatically for them at the point of purchase (non-self-filers). For non-self-filers, 
charge and payment information was collected in the pharmacy component survey, 
unless the purchase was an insulin or diabetic supply/equipment event. However, 
charge and payment information was collected for self-filers in the household 
questionnaire, because payments by private third party payers for self-filers’ purchases 
would not be available from the pharmacy component. Uninsured persons were treated 
as those whose pharmacies filed their prescription claims at the point of purchase. 
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Persons who said they did not know if they sent in their own prescription claim forms 
were treated as those who did send in their own prescription claim forms.  

Pharmacy providers identified by the household were contacted by telephone in the 
pharmacy component if permission was obtained in writing from the person with the 
prescription to release their pharmacy records. The signed permission forms were 
provided to the various establishments prior to making any requests for information. 
Each establishment was informed of all persons participating in the survey that had 
prescriptions filled there in 2008 and a computerized printout containing information 
about these prescriptions was sought. For each medication listed, the following 
information was requested: date filled; national drug code (NDC); medication name; 
strength of medicine (amount and unit); quantity (package size and amount dispensed); 
and payments by source. 

When diabetic supplies, such as syringes and insulin, were reported in the other medical 
supply section of the MEPS-HC questionnaire as having been obtained during the round, 
the interviewer was directed to collect information on these items in the prescription 
drug section of MEPS. Charge and payment information was asked for these events. 

C.2 California Health Interview Survey 
The California Health Interview Survey (CHIS) is a representative population-based, random-dial 
telephone health survey of non-institutionalized individuals in California and covers a wide 
range of health topics.31   The survey provides statewide information on the health and health 
needs of the overall California population, including many racial and ethnic groups.  For the 
2011–2012 CHIS, a total of 42,935 adults, 2,799 adolescents, and 7,334 children were surveyed.  
CHIS was designed to meet two sampling objectives: (1) provide estimates for 41 large- and 
medium-size counties in California, and for groups of counties with the smallest populations; 
and (2) provide estimates for California’s overall population, major racial and ethnic groups, 
and for several smaller ethnic subgroups.  State-, regional-, and county-level estimations of 
various diseases and health-related behaviors surveyed in CHIS can be obtained from the online 
web tool AskCHIS (http://ask.chis.ucla.edu/main/default.asp).25  Because the 2011–2012 CHIS 
sample size was too small to obtain county-level prevalence rates for race/ethnicity and gender 
subgroups, the analysis was conducted with state-level prevalence rates (rather than county-
level rates).  

C.3 Geographic Adjustment Factor  
Geographic Adjustment Factor (GAF) was created by the Institute of Medicine (IOM) and based 
on the Center for Medicare and Medicaid Studies (CMS), Medicare’s Geographic Practice Cost 
Index (GPCI) for California.29  The GAF takes into account geographic differences resulting from 
three factors: cost of physician services, practice expenses resulting from location (e.g., rent 
and cost of operating a facility), and geographic differences in malpractice or professional 
indemnity.  The majority of the reimbursement is determined by the physician work (52%) and 
the practice expense (44%), with malpractice (4%) being a relatively small component.  GAFs 
were calculated for nine payment localities that represent groups of counties within California.  

Economic Burden of Chronic Disease in California, 2015 
28 





 

D. References 

                                                      
1 Centers for Disease Control and Prevention, Chronic Disease Cost Calculator, Technical 
Appendix, Version 2, November 2012. 
http://www.cdc.gov/chronicdisease/resources/calculator/index.htm. Accessed March 17, 
2014.2013. 
2 Centers for Medicare and Medicaid Services (CMS), Office of the Actuary, State Health 
Expenditures by State of Residence, 1991–2009, www.cms.gov. 
3  Cuckler G, Martin A, Whittle L, Heffler S, Sisko A, Lassman D, Benson J, “Health Spending by 
State of Residence, 1991–2009,” Medicare and Medicaid Research Review, 2011: Vol. 1, No. 4. 
4 DeVol R, Bedroussian A. An Unhealthy America: The Economic Burden of Chronic Disease. 
Milken Institute; 2007. http://www.milkeninstitute.org/.  Accessed Oct 12, 2013. 
5 Milken Institute. An Unhealthy America: The Economic Burden of Chronic Disease—Charting a 
New Course to Save Lives and Increase Productivity and Economic Growth. October 2007. 
6 California Department of Public Health. The Burden of Chronic Disease and Injury, California 
2013.  http://www.cdph.ca.gov/programs/Documents/BurdenReportOnline%2004-04-13.pdf.  
Accessed March 17, 2014. 
7 The Economic Burden of Chronic Disease in San Diego County. County of San Diego Health and 
Human Services Agency Public Health Services. October 2010. 
http://www.sdcounty.ca.gov/hhsa/programs/phs/documents/CHS-
EconomicBurdenofChronicDisease2010.pdf. Accessed March 17, 2014. 
8 Arthritis: use and expenditures among U.S. adult non-institutionalized population, 2005. 
Medical Expenditure Panel Survey, 222; 2008.  
http://meps.ahrq.gov/mepsweb/data_files/publications/st222/stat222.pdf.  Accessed March 
14, 2017. 
9 Arthritis Foundation. Osteoarthritis fact sheet. Arthritis Foundation; 2008. 
http://www.arthritis.org/files/images/newsroom/media-kits/Osteoarthritis_fact_sheet.pdf.  
Accessed March 17, 2014. 
10 Gabriel SE, Crowson CS, Campion ME, O'Fallon WM. Direct Medical costs unique to people 
with arthritis J Rheumatol. 1997; 24(4):719–25. 
11 CDC.  Asthma in the U.S. CDC Vital Signs. May, 2011.  
http://www.cdc.gov/vitalsigns/pdf/2011-05-vitalsigns.pdf.  Accessed March 17, 2014. 
12 American Academy of Allergy, Asthma, and Immunology.  Asthma Statistics. 
http://www.aaaai.org/about-the-aaaai/newsroom/asthma-statistics.aspx.  Published 2012.  
Accessed March 17, 2014. 
13 Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML. (2011). Cancer prevalence and cost of 
care projections. J Natl Cancer Inst. 2011; 103(2):117–28. 

Economic Burden of Chronic Disease in California, 2015 
30 



14 National Cancer Institute.  The Cost of Cancer.  
http://www.cancer.gov/aboutnci/servingpeople/understanding-burden/costofcancer.  
Accessed March 20, 2014. 
15 Smith JP, Smith GC. Long-term economic costs of psychological problems during childhood. 
Soc Sci Med. 2010; 71(1):110–5. 
16 American Diabetes Association (ADA).  The economic cost of diabetes in the U.S. in 2012. 
Diabetes Care. 2013; 36(4):1033–46. 
17 CDC.  Diabetes research and statistics.  
http://www.cdc.gov/diabetes/consumer/research.htm.  Updated February 16, 2012.  Accessed 
March 20, 2014. 
18 American Diabetes Association.  The economic cost of diabetes in the U.S. in 2012.  Diabetes 
Care. 2013; 36(4):1033-46. 
19 Odden MC, Coxson P, Moran A, Lightwood J, Goldman L, Bibbens-Domingo K. The impact of 
the aging population on coronary heart disease in the United States. Am J Med. 
2011;124(9):827–33.e5. 
20 Center for Healthcare Research and Transformation. Health care cost drivers: Chronic 
disease, comorbidity, and health risk factors in the U.S. and Michigan. Issue Brief July, 2010. 
http://www.chrt.org/assets/price-of-care/CHRT-Issue-Brief-August-2010.pdf.  Accessed March 
3, 2014. 
21 Centers for Disease Control and Prevention.  Rising Health Care Costs are Unsustainable.  
http://www.cdc.gov/workplacehealthpromotion/businesscase/reasons/rising.html.  Updated 
October 23, 2013.  Accessed March 14, 2014. 
22 Agency for Healthcare Research and Quality (AHRQ). Mean expenses per person with care for 
selected conditions by type of service: United States, 2011. Medical Expenditure Panel Survey 
Household Component Data. 
http://meps.ahrq.gov/data_stats/tables_compendia_hh_interactive.jsp?_SERVICE=MEPSSocket
0&_PROGRAM=MEPSPGM.TC.SAS&File=HC2Y2011&Table=HC2Y2011%5FCNDXP%5FCA&.  
Generated interactively 2011. 
23 Hirsch G, Homer J, Evans E, Zielinski A. (2010) A System Dynamics Model for Planning 
Cardiovascular Disease Interventions. AJPH. 2010; 100(4):616–622 
24 California Department of Finance.  2010 Census Summary File 1, Table PCT12 by 
Race/Ethnicity California and Counties.  Extracted on: July 22, 2010 by Nancy Gemignani, 
California State Data Center. 
http://www.dof.ca.gov/research/demographic/state census data center/census 2010/#SF1.  
Accessed January 28, 2014. 
25 California Health Interview Survey (CHIS). 2011–2012. Los Angeles, CA: UCLA Center for 
Health Policy Research. http://ask.chis.ucla.edu.  Accessed January–March 2014. 

Economic Burden of Chronic Disease in California, 2015 
31 



 

26 American Diabetes Association. Data from the 2011 National Diabetes Fact Sheet (Released 
Jan. 26, 2011). http://www.diabetes.org/diabetes-basics/statistics/. Accessed March 17, 2014 
27 Written communication from Paul Mills, PhD to Paul Brown, PhD, UCSF School of Medicine, 
January 31, 2014. 
28 National Cancer Institute. 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. 
http://seer.cancer.gov/data/seerstat/nov2013/. 
29 Acumen LLC., 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. Prepared 
November, 2010.  Centers for Medicare and Medicaid Services. 
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-
Payment/PhysicianFeeSched/downloads/GPCI_Report.pdf.  Accessed March 17, 2010. 

30 Agency for Healthcare Research and Quality.  Medical Expenditure Panel Survey HC-121: 
2008 Full Year Consolidated Data File November 2010. Section 2.5.11.2. Rockville, MD.  
http://meps.ahrq.gov/mepsweb/data_stats/download_data/pufs/h121/h121doc.shtml#25112
Utilization.  Accessed February 13, 2015. 
31 University of California, Los Angeles, Center for Health Policy Research.  Who does CHIS 
interview? http://healthpolicy.ucla.edu/chis/about/Pages/who.aspx. Accessed March 17, 2014. 

Economic Burden of Chronic Disease in California, 2015 
32 

                                                                                                                                                                           






