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Executive Summary

The total costs in the U.S. in 2016 for direct health care treatment for chronic health conditions
totaled $1.1 trillion—equivalent to 5.8 percent of U.S. gross domestic product (GDP) (Figure 1).
The most expensive conditions in terms of direct health care costs are diabetes ($189.6 billion

in annual direct health care expenditures), Alzheimer’s disease ($185.9 billion), and osteoarthritis
($115.5 billion). When the indirect costs of lost economic productivity are included, the total costs
of chronic diseases in the U.S. increase to $3.7 trillion (Figure 2). This is equivalent to 19.6 percent
of the U.S. GDP—in other words, nearly one-fifth of the U.S. economy.

FIGURE 1

Total Direct Costs of Chronic Diseases in the U.S., 2016 ($ billions)
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The most common chronic health conditions in the U.S. are dyslipidemia, hypertension

(high blood pressure), and osteoarthritis. In 2016, 94.7 million Americans had dyslipidemia,

which is a cholesterol imbalance —that is, high levels of low-density lipoprotein (LDL) cholesterol
(“bad” cholesterol) or low levels of high-density lipoprotein (HDL) cholesterol (“good” cholesterol).
78.6 million individuals lived with hypertension, which is a significant risk factor for heart disease
and stroke. Furthermore, 55.7 million U.S. residents had osteoarthritis, which leads to the
breakdown of joint cartilage. The fourth most prevalent chronic health condition in the U.S. is
type 2 diabetes, which affected 26.7 million adults in 2016.
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FIGURE 2
Total Costs of Chronic Diseases in the U.S., 2016
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Obesity is by far the greatest risk factor contributing to the burden of chronic diseases in the
U.S. The prevalence of obesity in the U.S. population has increased steadily since the 1960s.

In 2016, diseases caused by obesity and being overweight accounted for 47.1 percent of the total
cost of chronic diseases in the U.S.—responsible for $480.7 billion in direct health care costs,
plus $1.24 trillion in indirect costs related to lost economic productivity. The total cost of chronic
diseases due to obesity in 2016 was $1.72 trillion—equivalent to 9.3 percent of the U.S. GDP

that year.

The increasing trends in the prevalence and costs of chronic diseases in the U.S. are projected
to continue well into the future. Moreover, these trends will be magnified by the aging of the U.S.
population. By 2060, the U.S. population aged 65 years and older is projected to more than
double—from 46 million today to more than 98 million. By 2030, an estimated 83.4 million people
in the U.S. will have three or more chronic diseases—compared to 30.8 million in 2015.
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TABLE 1

Prevalence and Costs of Chronic Diseases in the U.S., 2016

Alzheimer's or Vascular Dementia $185,917 $82,395 $268,312
Asthma $40,201 $61,775 $101,975
Breast Cancer $23,086 $14,357 $37,442
Chronic Back Pain $66,239 $374,076 $440,315
Colorectal Cancer $18,479 $16,299 $34,778
Congestive Heart Failure $28,281 $11,087 $39,368
Coronary Heart Disease $72,497 $125,558 $198,055
Diabetes Type 2 $189,618 $336,956 $526,574
Dyslipidemia $74,887 1 $74,887
End Stage Renal Disease $5,107 Tt $5,107
Endometrial Cancer $3,472 $2,897 $6,369
Esophageal Adenocarcinoma $1,963 $186 $2,149
Gallbladder Cancer $52 $40 $93
Gallbladder Disease $79,415 $81,003 $160,418
Gastric Cardia Adenocarcinoma $4,038 $382 $4,420
Hypertension $66,257 $976,665 $1,042,923
Liver Cancer $348 $266 $615
Lung Cancer $14,448 $23,056 $37,504
Osteoarthritis $115,523 $287,607 $403,129
Ovarian Cancer $6,702 $886 $7,588
Pancreatic Cancer $537 $2,720 $3,257
Prostate Cancer $17,659 $119,452 $137,1M1
Renal Cancer $7,770 $1,928 $9,698
Stroke $52,338 $53,741 $106,079

$1,074,832 $2,573,333 $3,648,166

tIncluded in heart disease, diabetes, and stroke.
Tt Included in diabetes and hypertension.

Source: Milken Institute.
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Introduction

This study calculates the prevalence and economic effects of chronic diseases in the U.S.

The study includes the direct costs of health care services to treat these diseases—costs paid
by individuals, families, insurance companies, and employers—as well as the indirect costs that
relate to work absences, lost wages, and reduced economic productivity. For each condition,
the direct health care costs and the indirect costs are calculated and presented separately.

The prevalence of each chronic health condition is calculated based on data from the U.S. Centers
for Disease Control and Prevention (CDC). The CDC compiles prevalence estimates from state
reports and registries, as well as data reported through national surveys, including the National
Health and Nutrition Examination Survey (NHANES).! The CDC prevalence data are compared with
estimates from other sources, including published data in peer-reviewed academic journals.

The principal source for the costs of medical treatment for different chronic conditions is the
Medical Expenditure Panel Survey (MEPS).2 The MEPS is a nationally representative sample of
non-institutionalized Americans collected by the U.S. Agency for Healthcare Research and Quality
(AHRQ). It includes a household survey component and an insurance component, which provides
information for employer-provided insurance plans. We also use the results of separate studies
conducted by the CDC?® and the National Cancer Institute,* as well as published journal articles.

All data are from the year 2016, which is the most recent year available. The amounts recorded
are in 2016 U.S. dollars. Cost estimates for 2016 are not available for some rare health conditions,
so we updated earlier estimates from peer-reviewed literature using health care inflation rates
calculated by the Bureau of Labor Statistics for the Consumer Price Index.® The estimates of
indirect economic costs related to lost productivity are calculated and reported separately from
direct medical costs.
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Prevalence

Table 2 shows the numbers of individuals in the United States living with each of the most
prevalent chronic diseases.

TABLE 2

Total Prevalence of Chronic Conditions in the U.S., 2016

Alzheimer's or Vascular Dementia 2,093,540 3,525,960 5,619,500 6
Asthma 9,275,354 12,525,692 21,801,046 7
Breast Cancer e 3,669,600 3,669,600 8
Chronic Back Pain 15,345,546 16,228,395 31,573,940 9
Colorectal Cancer 681,863 664,723 1,346,586 10,11
Congestive Heart Failure 3,525,306 3,072,277 6,597,583 12,13,14,15
Coronary Heart Disease 9,236,616 7,511,095 16,747,711 14
Diabetes Type 2 13,513,211 13,159,924 26,673,135 16,17
Dyslipidemia 46,106,177 48,592,443 94,698,620 18
End Stage Renal Disease 405,160 295,809 700,969 19,20
Endometrial Cancer e 726,047 726,047 10,11
Esophageal Adenocarcinoma 36,518 10,043 46,561 10, 11,12
Gallbladder Cancer 2,279 5,983 8,262 10, 11
Gallbladder Disease 6,168,248 14,130,230 20,298,477 22
Gastric Cardia Adenocarcinoma 60,160 35,604 95,764 10, 12
Hypertension 38,847,356 39,772,425 78,619,781 14
Liver Cancer 48,085 18,686 66,771 10, 12
Lung Cancer 274123 253,105 527,228 10,23
Osteoarthritis 27,065,665 28,622,788 55,688,453 24
Ovarian Cancer e 222,060 222,060 25
Pancreatic Cancer 31,868 32,800 64,668 10,
Prostate Cancer 3,085,209  ------e- 3,085,209 10,
Renal Cancer 291,796 191,429 483,225 10,11
Stroke 4,748,986 4,045,432 8,794,418 14

Source: Milken Institute.

The most common conditions are hypertension (high blood pressure), dyslipidemia, and
osteoarthritis. In the U.S. in 2016, 94.7 million Americans had dyslipidemia, which is a cholesterol
imbalance—indicating high levels of low-density lipoprotein (LDL) cholesterol (“bad” cholesterol),
or low levels of high-density lipoprotein (HDL) cholesterol (“good” cholesterol). 78.6 million
individuals lived with hypertension, which is a significant risk factor for heart disease and stroke.?®
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Furthermore, 55.7 million U.S. residents had osteoarthritis, which leads to the breakdown of joint
cartilage. Osteoarthritis is most common among the elderly and is more prevalent in the eastern
U.S., particularly the southern parts of the Appalachian region (see Figure 3).

Prevalence of Osteoarthritis as % of Population, 2016%

NATIONAL PREVALENCE = 17.1%

Source: Milken Institute.
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The fourth most prevalent chronic health condition in the U.S. is type 2 diabetes, which affected
26.7 million people in 2016 —or 10.9 percent of the adult population (Figure 4). The prevalence of
diabetes is strongly correlated with the prevalence of obesity in the U.S.

Prevalence of Type 2 Diabetes as % of Adult Population, 2016

NATIONAL PREVALENCE = 10.9%

Source: Milken Institute.
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The National Economic Impact of
Chronic Diseases

For each chronic health condition included in this report, the costs of health care treatment are
based on a detailed review of the research literature, as indicated by the sources used in Table 3.
Health care expenditures are grouped by medical condition based on the Clinical Classification
Software (CCS), developed by AHRQ, which categorizes medical conditions into 260 exclusive
groups.2® The resulting estimates of the costs for each chronic condition are presented in Table 3.

TABLE 3

Costs per Individual for Each Health Condition

Alzheimer's or Vascular Dementia $33,084 $14,662 29,30,31,32
Asthma $1,844 $2,834 33
Breast Cancer $6,291 $3,912 3,34,35,36
Chronic Back Pain $2,098 $11,848 * 2,37
Colorectal Cancer $13,723 $12,104 4,34,36
Congestive Heart Failure $4,287 $1,680 38,39
Coronary Heart Disease $4,329 $7,497 38,39
Diabetes Type 2 $7,109 $12,633 40,41
Dyslipidemia $791 t 42,43
End Stage Renal Disease $7,285 Tt 44,45, 46
Endometrial Cancer $4,781 $3,991 2,3
Esophageal Adenocarcinoma $42,167 $3,991 2,3
Gallbladder Cancer $5,219 $3,991 2,3
Gallbladder Disease $3,912 $3,991 2,3
Gastric Cardia Adenocarcinoma $42,167 $3,991 2,3
Hypertension $843 $12,423 38, 39,42, 47
Liver Cancer $5,219 $3,991 2,3
Osteoarthritis $2,074 $5,165 48,34,35
Ovarian Cancer $30,181 $3,991 2,3
Pancreatic Cancer $8,308 $42,061 3,4,38
Prostate Cancer $5,724 $38,718 36
Renal Cancer $16,080 $3,991 2,3
Stroke $5,951 $6,111 31,39,47,33,40

*For chronic back pain, the indirect costs amount is calculated by applying the median proportion of direct vs. indirect costs from a literature
review of the costs of back pain, resulting in a range of estimates of indirect costs in the U.S. in 2014 from $84.1 to $624.8 billion, or $5,127 to
$38,091 per case.*

TIncluded in heart disease, diabetes, and stroke.?°
tTIncluded in diabetes and hypertension.

Source: Milken Institute.
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In 2016, the total costs in the U.S. for direct health care treatment for chronic health conditions
totaled $1.1 trillion (Figure 5)—equivalent to 5.8 percent of U.S. GDP. The most expensive
conditions in terms of direct health care costs are diabetes ($189.6 billion in annual direct health
care expenditures), Alzheimer’s disease ($185.9 billion), and osteoarthritis ($115.5 billion).

Direct Health Care Costs of Chronic Diseases, 2016 (in $ millions)
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When the indirect costs of lost economic productivity are included, the total costs of chronic
diseases in the U.S. increase to $3.7 trillion (Figure 6). This is equivalent to 19.6 percent of the
U.S. GDP in 2016 —in other words, nearly one-fifth of the U.S. economy.

The Total Costs of Chronic Diseases in the U.S., 2016 (in $ Millions)
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State-Level Economic Impact of
Chronic Diseases

Across the U.S., direct health care expenditures for chronic conditions average $3,300 per person.
The average indirect costs, including lost productivity, are $7,901 per person. Table 5 in the
Appendix show the levels of per-capita spending for chronic health conditions by state—for direct
health care spending and for the total economic costs of these diseases, respectively.

The highest levels of per capita spending on chronic health conditions occur in West Virginia,
Alabama, Florida, and Maine—all states with relatively older populations. Maine has the highest
median age of any state in the U.S.—44.5 years. West Virginia has the fourth highest median
age (42.3 years) and Florida the fifth highest (42.1 years).5" As with the prevalence of chronic
conditions, the costs are highest in the eastern U.S. The national per capita average total cost of
chronic diseases is $11,201.

Combined, direct health care expenditures and the costs of lost productivity due to chronic
diseases impose a significant economic burden on individuals, families, employers, and
governments across the U.S. This impact is particularly acute in the east and southeast parts
of the country.
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Risk Factors for Chronic Diseases

Obesity is by far the greatest risk factor contributing to the burden of chronic diseases in the
U.S. As shown in Table 4 and Figure 7, the prevalence of obesity in the U.S. population has
increased steadily since the 1960s. In 2016, diseases caused by obesity and being overweight
accounted for 47.1 percent of the total cost of chronic diseases in the U.S.—responsible for
$480.7 billion in direct health care costs, plus $1.24 trillion in indirect costs related to lost
economic productivity. The total cost of chronic diseases due to obesity in 2016 was

$1.72 trillion—equivalent to 9.3 percent of the U.S. GDP that year.5?

TABLE 4

Prevalence of Overweight, Obesity, and Severe Obesity Among Adults®®*

1960-62
1971-74
1976-80
1988-94
1999-2002
2003-2006
2007-2010
2011-2014
2015-2016

31.5%
32.3%
32.1%
33.1%
34.7%
33.3%
34.4%
33.4%
32.8%

13.4%
14.5%
15.0%
22.9%
30.4%
33.4%
34.7%
36.4%
39.8%

0.9%
1.3%
1.4%
2.9%
4.9%
5.4%
6.0%
6.9%
N/A

Note: The surveys were conducted in rounds, corresponding to the years listed in the chart. Initially, the surveys were not continuous. No survey

years are missing from the data presented.

Source: Milken Institute
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FIGURE 7

Prevalence of Obesity in the U.S. Adult Population Over Time
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Note: The years 1960-1962 were pulled from data from the National Health Examination Survey (NHES). From 1971 onward, the data is from the
National Health and Nutrition Examination Surveys (NHANES).

Source: Milken Institute.

Other important behavioral risk factors for chronic diseases include smoking and exposure to
secondhand smoke. Approximately 8.7 percent of health care spending in the U.S. is attributable to
cigarette smoking, and 60 percent of this amount is paid by public sources—Medicare, Medicaid,
and other U.S. federal and state health programs.% In 2015, 36.5 million U.S. adults were current
cigarette smokers—15.1 percent of all adults. This rate has decreased from 20.9 percent in 2005.%
Health problems caused by excessive drinking cost $27.4 billion in the U.S. in 2010—1 percent of
the total cost of chronic diseases and 11 percent of the total costs of alcohol abuse.®”

MILKEN INSTITUTE THE COSTS OF CHRONIC DISEASES IN THE U.S.
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Projections of the Costs of Chronic Diseases

The increasing trends in the prevalence and costs of chronic diseases in the U.S. are projected

to continue well into the future. Moreover, these trends will be magnified by the aging of the U.S.
population. By 2060, the U.S. population aged 65 years and older is projected to more than
double—from 46 million today to more than 98 million.%® By 2030, an estimated 83.4 million people
in the U.S. will have three or more chronic diseases—compared to 30.8 million in 2015.5° Spending
on prescription drugs is projected to increase more rapidly than health care spending overall.®°

These trends will impose upward pressure on health care spending in the United States. U.S. health
care spending is already substantially higher than comparable high-income countries. Health spending
per person in the U.S. was $10,348 in 2016 —31 percent higher than Switzerland, the next highest
spender on a per capita basis.®' These trends make it very clear that the U.S. will need to identify and
implement effective policies to prevent and manage chronic diseases.
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Appendix

TABLE 5

Costs of Chronic Diseases by State, 2016

State 2017 Pop. Direct Costs Indirect Costs Total Cost Per Capita Per Capita Per Capita
(millions) (SB) ($B) (SB) Direct Costs Indirect Costs Total Costs
Alabama 4.9 $18.2 $42.1 $60.3 $3,724 $8,641 $12,365
Alaska 0.7 $2.0 $5.3 $7.4 $2,765 $7,194 $9,959
Arizona 7.0 $23.4 $55.2 $78.7 $3,341 $7,871 $11,212
Arkansas 3.0 $10.6 $24.8 $35.4 $3,533 $8,241 $11,774
California 39.5 $123.4 $300.4 $423.8 $3,122 $7,598 $10,720
Colorado 5.6 $16.0 $41.5 $57.5 $2,856 $7,404 $10,259
Connecticut 3.6 $12.2 $28.5 $40.7 $3,393 $7,940 $11,333
D.C. 0.7 $2.2 $5.6 $7.8 $3,173 $8,078 $11,251
Delaware 1.0 $3.2 $7.7 $10.9 $3,324 $7,963 $11,287
Florida 21.0 $76.8 $172.7 $249.5 $3,660 $8,232 $11,892
Georgia 10.4 $33.4 $82.2 $115.6 $3,205 $7,883 $11,087
Hawaii 1.4 $4.7 $11.0 $15.7 $3,267 $7,739 $11,006
Idaho 1.7 $5.2 $12.9 $18.1 $3,026 $7,513 $10,539
Illinois 12.8 $41.6 $99.9 $141.5 $3,249 $7,803 $11,051
Indiana 6.7 $22.4 $53.3 $75.7 $3,353 $8,001 $11,354
lowa 3.1 $10.5 $24.5 $35.0 $3,333 $7,792 $11,125
Kansas 2.9 $9.3 $22.0 $31.3 $3,180 $7,557 $10,737
Kentucky 4.5 $15.7 $37.4 $53.1 $3,530 $8,390 $11,920
Louisiana 47 $16.0 $37.7 $53.7 $3,417 $8,047 $11,464
Maine 1.3 $4.8 $11.3 $16.1 $3,599 $8,460 $12,060
Maryland 6.1 $19.8 $47.7 $67.5 $3,268 $7,883 $11,151
Massachusetts 6.9 $22.8 $55.2 $71.9 $3,320 $8,041 $11,361
Michigan 10.0 $34.9 $82.5 $117.4 $3,503 $8,282 $11,785
Minnesota 5.6 $17.0 $41.9 $58.9 $3,054 $7,508 $10,562
Mississippi 3.0 $10.5 $24.5 $34.9 $3,502 $8,196 $11,698
Missouri 6.1 $21.0 $49.7 $70.7 $3,434 $8,132 $11,567
Montana 1.1 $3.4 $8.2 $11.6 $3,243 $7,777 $11,020
Nebraska 1.9 $5.9 $14.3 $20.2 $3,089 $7,423 $10,512
Nevada 3.0 $9.4 $23.2 $32.6 $3,145 $7,729 $10,873
New Hampshire 1.3 $4.4 $10.7 $15.1 $3,292 $7,958 $11,250
New Jersey 9.0 $29.3 $69.5 $98.8 $3,248 $7,117 $10,966
New Mexico 2.1 $7.0 $16.5 $23.5 $3,350 $7,904 $11,253
New York 19.8 $67.6 $158.9 $226.5 $3,404 $8,007 $11,412
North Carolina 10.3 $34.0 $82.4 $116.5 $3,314 $8,023 $11,336
North Dakota 0.8 $2.4 $5.8 $8.2 $3,197 $7,702 $10,899
Ohio 1.7 $39.9 $94.8 $134.7 $3,422 $8,130 $11,552
Oklahoma 3.9 $13.2 $31.6 $44.8 $3,369 $8,036 $11,405
Oregon 4.1 $13.4 $32.9 $46.3 $3,230 $7,950 $11,180
Pennsylvania 12.8 $45.6 $105.8 $151.4 $3,559 $8,263 $11,822
Rhode Island 1.1 $3.7 $8.6 $12.4 $3,505 $8,154 $11,659
South Carolina 5.0 $17.6 $41.6 $59.2 $3,499 $8,276 $11,774
South Dakota 0.9 $2.7 $6.5 $9.3 $3,145 $7,502 $10,646
Tennessee 6.7 $23.4 $56.2 $79.7 $3,491 $8,373 $11,864
Texas 28.3 $85.0 $211.5 $296.5 $3,005 $7,472 $10,477
Utah 3.1 $8.2 $21.4 $29.6 $2,639 $6,890 $9,529
Vermont 0.6 $2.1 $5.0 $7.0 $3,325 $7,968 $11,293
Virginia 8.5 $27.6 $66.5 $94.0 $3,253 $7,849 $11,102
Washington 1.4 $23.3 $57.5 $80.8 $3,144 $7,771 $10,915
West Virginia 1.8 $7.1 $16.3 $23.4 $3,908 $8,961 $12,869
Wisconsin 5.8 $19.3 $45.7 $65.0 $3,324 $7,887 $11,21
Wyoming 0.6 $1.8 $4.4 $6.2 $3,093 $7,550 $10,643
Totals 325.7 $1,075 $2,573 $3,648 $3,300 $7,901 $11,201

MILKEN INSTITUTE THE COSTS OF CHRONIC DISEASES IN THE U.S. 15



References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

“National Health and Nutrition Examination Survey (NHANES),” Centers for Disease Control and Prevention (CDC), National Center
for Health Statistics (NCHS), accessed June 27, 2018, https://www.cdc.gov/nchs/nhanes/index.htm.

“Medical Expenditure Panel Survey,” U.S. Department of Health and Human Services, Agency for Healthcare Research and Quality
(AHRQ), accessed June 27, 2018, http://meps.ahrg.gov/mepsweb/.

Angela B. Mariotto, K. Robin Yabroff, Yongwu Shao, Eric J. Feuer, and Martin L. Brown, “Projections of the Cost of Cancer Care in
the United States: 2010-2020,” Journal of the National Cancer Institute 103, (2011): 117-128.

“Cancer Prevalence and Cost of Care Projections,” National Institutes of Health, National Cancer Institute (NCI), accessed
June 27, 2018, http://costprojections.cancer.gov/.

“CPlI Inflation Calculator,” Department of Labor, Bureau of Labor Statistics, accessed June 27, 2018, http://www.bls.gov/data/
inflation_calculator.htm.

“2017 Alzheimer’s Disease Facts and Figures: Summary of State-Specific Data,” Alzheimer’s Association, accessed June 27, 2018,
https://www.alz.org/documents_custom/2017-facts-and-figures.pdf.

“2015 Adult Asthma Data: Prevalence Tables and Maps,” Centers for Disease Control and Prevention (CDC), accessed
June 27, 2018, https://www.cdc.gov/asthma/brfss/2015/tableC1.htm.

“Cancer Stat Facts: Female Breast Cancer,” National Institutes of Health, National Cancer Institute, Surveillance, Epidemiology,
and End Results Program (SEER), accessed June 27, 2018, https://seer.cancer.gov/statfacts/html/breast.html.

Anna Shmagel, Robert Foley, and Hassan Ibrahim, “Epidemiology of Chronic Low Back Pain in US Adults: National Health and
Nutrition Examination Survey 2009-2010,” Arthritis Care & Research 68, no. 11 (2016): 1688—1694.

“Cancer Stat Facts: Colorectal Cancer,” National Institutes of Health, National Cancer Institute, Surveillance, Epidemiology, and End
Results Program (SEER), accessed June 27, 2018, https://seer.cancer.gov/statfacts/html/colorect.html.

“Cancer Facts & Figures 2017,” American Cancer Society, accessed June 27, 2018, https://www.cancer.org/research/cancer-facts-
statistics/all-cancer-facts-figures/cancer-facts-figures-2017.html.

“Heart Disease,” Centers for Disease Control and Prevention (CDC), National Center for Health Statistics (NCHS), accessed
June 27, 2018, http://www.cdc.gov/nchs/fastats/heart-disease.htm.

Saketram Komanduri, Yogesh Jadhao, Sai S Guduru, Pramil Cheriyath, and Yijin Wert, “Prevalence and Risk Factors of Heart Failure
in the USA: NHANES 2013-2014 Epidemiological Follow-up Study,” Journal of Community Hospital Internal Medicine Perspectives 7,
no. 1 (2017): 15-20.

“Heart Disease and Stroke Statistics—2017 Update,” American Heart Association, https://www.ahajournals.org/doi/abs/10.1161/
€ir.0000000000000485.

Anh L. Bui, Tamara B. Horwich, and Gregg C. Fonarow, “Epidemiology and Risk Profile of Heart Failure,” National Review of
Cardiology 8, no. 1 (2011): 30-41.

“Diabetes in the United States,” The State of Obesity, a project of the Trust for America’s Health and the Robert Wood Johnson
Foundation, accessed June 27, 2018, http://stateofobesity.org/diabetes/.

“National Diabetes Statistics Report, 2017: Estimates of Diabetes and Its Burden in the United States,” Centers for Disease Control
and Prevention (CDC), Division of Diabetes Translation, accessed June 27, 2018, https://www.cdc.gov/diabetes/pdfs/data/statistics/
national-diabetes-statistics-report.pdf.

“Cholesterol Fact Sheet,” Centers for Disease Control and Prevention (CDC), Division for Heart Disease and Stroke Prevention,
accessed June 27, 2018, http://www.cdc.gov/dhdsp/data_statistics/fact_sheets/fs_cholesterol.htm.

“National Chronic Kidney Disease Fact Sheet, 2017,” Centers for Disease Control and Prevention, accessed June 27, 2018, http://
www.cdc.gov/diabetes/pubs/pdf/kidney_Factsheet.pdf.

“2017 USRDS Annual Data Report,” United States Renal Data System, https://www.usrds.org/2017/ref/ESRD_Ref_B_
Prevalence_2017.xIsx.

“Cancer Stat Facts: Esophageal Cancer,” National Institutes of Health, National Cancer Institute, Surveillance, Epidemiology, and
End Results Program (SEER), accessed June 27, 2018, http://seer.cancer.gov/statfacts/html/esoph.html.

16 THE COSTS OF CHRONIC DISEASES IN THE U.S. MILKEN INSTITUTE



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

James E. Everhart, Meena Khare, Michael Hill, and Kurt R. Maurer, “Prevalence and Ethnic Differences in Gallbladder Disease in the
United States,” Gastroenterology 117, no.3 (1999): 632.

“Key Statistics for Lung Cancer,” American Lung Association, accessed June 27, 2018, https://www.cancer.org/cancer/non-small-
cell-lung-cancer/about/key-statistics.html.

Kamil E. Barbour, Charles G. Helmick, Michael Boring, and Teresa J. Brady, “Vital Signs: Prevalence of Doctor-Diagnosed Arthritis
and Arthritis-Attributable Activity Limitation — United States, 2013—-2015,” Morbidity and Mortality Weekly Report (MMWR) 66,
no. 9 (2017): 246-253.

“Cancer Stat Facts: Ovarian Cancer,” National Institutes of Health, National Cancer Institute, Surveillance, Epidemiology, and End
Results Program (SEER), accessed June 27, 2018, https://seer.cancer.gov/statfacts/htmil/ovary.html.

“High Blood Pressure Fact Sheet,” Centers for Disease Control and Prevention (CDC), Division for Heart Disease and Stroke
Prevention, accessed June 27, 2018, https://www.cdc.gov/dhdsp/data_statistics/fact_sheets/fs_bloodpressure.htm.

“State-Specific 2015 BRFSS Arthritis Prevalence Estimates,” Centers for Disease Control and Prevention (CDC), accessed
June 27, 2018, https://www.cdc.gov/arthritis/data_statistics/state-text.htm#figure1.

Tina Highfill, “Comparing Estimates of U.S. Health Care Expenditures by Medical Condition, 2000—-2012,” Bureau of Economic
Analysis (2016), https://www.bea.gov/sch/pdf/2016/3%20March/0316_comparing_u.s._health_care_expenditures_by_medical_
condition.pdf.

Michael D. Hurd, Paco Martorell, Adeline Delavande, Kathleen J. Mullen, and Kenneth M. Langa, “Monetary Costs of Dementia in the
United States,” New England Journal of Medicine 368, (2013): 1326—1334.

Richard G. Stefanacci, “The Costs of Alzheimer’s Disease and the Value of Effective Therapies,” American Journal of Managed Care
17,(2011): S356—-S362.

“Alzheimer’s Statistics,” Alzheimers.net, accessed June 27, 2018, http://www.alzheimers.net/resources/alzheimers-statistics/.

"2018 Alzheimer's Facts & Figures," Alzheimer's Association, accessed July 5, 2018, https://www.alz.org/media/HomeOffice/
Facts%20and%20Figures/facts-and-figures.pdf.

Harvey Rappaport and Vijayveer Bonthapally, “The Direct Expenditures and Indirect Costs Associated with Treating Asthma in the
United States,” Journal of Allergy & Therapy 3, no. 2 (2012).

Anne M. Wolf and Graham A. Colditz, “Current Estimates of the Economic Cost of Obesity in the United States,” Obesity Research 6,
no. 2 (1998): 97-106.

Ron Z. Goetzel, Stacey R. Long, Ronald J. Ozminkowski, Kevin Hawkins, Shaohung Wang, and Wendy Lynch, “Health, Absence,
Disability, and Presenteeism — Cost Estimates of Certain Physical and Mental Health Conditions Affecting U.S. Employers,”
Journal of Occupational and Environmental Medicine 46, no. 4 (2004): 398—412.

Zhiyuan Zheng, K. Robin Yabroff, Gery P. Guy, Xuesong Han, Chunayu Li, Matthew P. Banegas, Donatus U. Ekwueme, and Ahmedin
Jemal, “Annual Medical Expenditure and Productivity Loss among Colorectal, Female Breast, and Prostate Cancer Survivors in the
United States,” Journal of the National Cancer Institute 108, no. 5 (2016).

“Back Problems: Use and Expenditures for the U.S. Adult Population, 2007,” Medical Expenditure Panel Survey Statistical Brief
#289, Department of Health and Human Services, Agency for Healthcare Research and Quality (AHRQ), accessed June 27, 2018,
https://meps.ahrq.gov/data_files/publications/st289/stat289.shtml.

“Trends in the Five Most Costly Conditions among the U.S. Civilian Noninstitutionalized Population, 2001 and 2012,” Medical
Expenditure and Panel Survey Statistical Brief #470, Department of Health and Human Services, Agency for Healthcare Research
and Quality (AHRQ), accessed June 27, 2018, https://meps.ahrq.gov/data_files/publications/st470/stat470.pdf.

“Heart Disease and Stroke Statistics — 2016 Update,” American Heart Association, accessed June 27, 2018, http://circ.ahajournals.
org/content/early/2015/12/16/CIR.0000000000000350.

Wenya Yang, Timothy Dall, Pragna Hader, Paul Gallo, Stacey Kowal, and Paul Hogan, “Economic Costs of Diabetes in the U.S. in
2012, Diabetes Care 36, (2013): 1033-1046.

Xiaohui Zhuo, Ping Zhang, and Thomas J. Hoerger, “Lifetime Direct Medical Costs of Treating Type 2 Diabetes and Diabetic
Complications,” American Journal of Preventive Medicine 45, no. 3 (2013): 253-261.

“High Cholesterol Facts,” Centers for Disease Control and Prevention (CDC), Division for Heart Disease and Stroke Prevention,
accessed June 27, 2018, http://www.cdc.gov/cholesterol/facts.htm.

Dean G. Smith, “Epidemiology of Dyslipidemia and Economic Burden on the Healthcare System,” American Journal of Managed Care 13,
(2007): S68-S71.

MILKEN INSTITUTE THE COSTS OF CHRONIC DISEASES IN THE U.S.



18

44. Frangois Laliberté, Brahim K. Bookhart, Francis Vekeman, Mitra Corral, Mei Sheng Duh, Robert A. Bailey, Catherine Tak Piech,
and Patrick Lefebvre, “Direct All-Cause Health Care Costs Associated with Chronic Kidney Disease in Patients with Diabetes and
Hypertension: A Managed Care Perspective,” Journal of Managed Care Pharmacy 15, no. 4 (2009): 312—322.

45. Vipan Sood, LeeAnn Braun, Susan Hogue, Kimberly Davis, Catherine Copley-Merriman, and Bonnie Lieberman, “Chronic Kidney
Disease Burdens Patients, Health Care Systems, and Employers,” RTI Health Solutions (2011), http://www.mt-pharma-america.com/
media/poster.pdf.

46. “Costs of ESRD — 2013 USRDS Annual Data Report,” United States Renal Data System. http://www.usrds.org/2012/pdf/v2_
ch11_12.pdf.

47. “Chronic Disease Cost Calculator Version 2,” Centers for Disease Control and Prevention (CDC), Division for Chronic Disease
Prevention and Health Promotion, accessed June 27, 2018, http://www.cdc.gov/chronicdisease/calculator/.

48. Alan G. White, Howard G. Birnbaum, Carmela Janagap, Sharon Buteau, and Jeff Schein, "Direct and Indirect Costs of Pain Therapy
for Osteoarthritis in an Insured Population in the United States,” Journal of Occupational and Environmental Medicine 50, no. 9
(2008): 998-1005.

49. Simon Dagenais, Jaime Caro, and Scott Haldeman. “A Systematic Review of Low Back Pain Cost of lliness Studies in the United
States and Internationally,” The Spine Journal 8, (2008): 8—20.

50. Ajay Kumar, Satish Singh, Ajit Singh, N. Agrawal, and Krishna Gopal, “Obesity and Dyslipidemia,” International Journal of Biological
& Medical Research 2, no. 3 (2011): 824—828.

51. “Fact Finder,” United States Census Bureau, accessed June 27, 2018, https://factfinder.census.gov/faces/nav/jsf/pages/
searchresults.xhtml?refresh=t.

52. Hugh Waters and Ross DeVol, “Weighing Down America: The Health and Economic Impact of Obesity,” Milken Institute (2016),
https://assets1b.milkeninstitute.org/assets/Publication/ResearchReport/PDF/Weighing-Down-America-WEB.pdf.

53. National Health Examination Survey (NHES) and National Health and Nutrition Examination Surveys (NHANES).

54. Craig M. Hales, Margaret D. Carroll, Cheryl D. Fryar, and Cynthia L. Ogden, “Prevalence of Obesity Among Adults and Youth: United
States, 2015-2016,” NCHS Data Brief, no. 288 (2017).

55. Xin Xu, Ellen E. Bishop, Sara M. Kennedy, Sean A. Simpson, and Terry F. Pechacek “Annual Healthcare Spending Attributable to
Cigarette Smoking: An Update,” American Journal of Preventive Medicine 48, no. 3 (2015): 326—333.

56. Ahmed Jamal, “Current Cigarette Smoking Among Adults — United States, 2005-2015,” Morbidity and Mortality Weekly Report
(MMWR) 65, no. 4 (2016): 1205—1211.

57. “Excessive Drinking Is Draining the Economy,” Centers for Disease Control and Prevention (CDC), accessed June 27, 2018, http://
www.cdc.gov/features/costsofdrinking.

58. Mark Mather, “Fact Sheet: Aging in the United States,” Population Reference Bureau, accessed June 27, 2018, http://www.prb.org/
Publications/Media-Guides/2016/aging-unitedstates-fact-sheet.aspx.

59. “PFCD in the States,” Partnership to Fight Chronic Disease, accessed June 27, 2018, https://www.fightchronicdisease.org/pfcd-in-
the-states.

60. “Prescription Drug Spending in the U.S. Health Care System. An Actuarial Perspective,” American Academy of Actuaries, accessed
June 27, 2018, https://www.actuary.org/files/publications/Rx-briefing-slides-030918.pdf.

61. Bradley Sawyer and Cynthia Cos, “How Does Health Spending in the U.S. Compare to Other Countries?” Peterson-Kaiser Health
System Tracker (2018): https://www.healthsystemtracker.org/chart-collection/health-spending-u-s-compare-countries/#item-
average-wealthy-countries-spend-half-much-per-person-health-u-s-spends.

THE COSTS OF CHRONIC DISEASES IN THE U.S. MILKEN INSTITUTE



About Us

Hugh Waters is director of health economics research at the Milken Institute, where he leads
work on measuring the health impacts and economic costs of public health risks and health
disparities. He is an expert in the application of quantitative methods to evaluate health policies
and programs. Waters has more than 20 years of experience working with public health programs,
both in the U.S. and internationally. He was previously full-time faculty at the University of North
Carolina and the Johns Hopkins Bloomberg School of Public Health. He has a Ph.D. in public
health economics from Johns Hopkins, and a M.S. in international economics from Georgetown
University. He speaks French and Spanish.

Marlon Graf is a health research analyst at the Milken Institute. His work focuses primarily on
applied microeconomic analysis of health and substance abuse issues, with an emphasis on mixed
methods research, and has published in peer-reviewed journals and policy reports. He has studied
and written on a range of health policy issues, including the effects of community health programs
on health outcomes, the efficiency and effectiveness of health systems across U.S. states, the
impact of ridesharing services on drunk-driving, and the economics of chronic diseases. Before
joining the Institute, Graf was an assistant policy analyst at the RAND Corp. and a doctoral fellow
at the Pardee RAND Graduate. Graf holds a B.Sc. in business administration from the University

of Mannheim (Germany), a master’s in public policy from UC Los Angeles, and a Ph.D. in policy
analysis from the Pardee RAND Graduate School.

MILKEN INSTITUTE THE COSTS OF CHRONIC DISEASES IN THE U.S.

19



SANTA MONICA

1250 Fourth Street
Santa Monica, CA 90401
P +1.310.570.4600

WASHINGTON

1101 New York Avenue NW
Suite 620

Washington, D.C. 20005

P +1.202.336.8900

LONDON

23 Savile Row
London W1S 2ET UK
P +44 (0) 207.043.5926

SINGAPORE

8 Marina View #15-05
Asia Square Tower 1
Singapore 018960

P +65.6636.2507

MilkenlInstitute.org





