Economic Costs of Diabetes in the US in 2002

American Diabetes Association

This report was prepared by Paul Hogan, Tim Dall, and Plamen Nikolov, The Lewin Group, Inc.,

Falls Church, VA.

Address correspondence and reprint requests to Matt Petersen, American  Diabetes Association,

1701 N. Beauregard St., Alexandria, VA 22311.  E - mail: mpetersen@diabetes.org .

I.  Abstract

                                                  $�

                                                                           2EMHFWLYH � �

Diabetes Mellitus is the sixth leading cause of death in the United States. Diabetes al so
contributes to higher rate s  of morbidity  ˘  people with diabetes are at higher risk for
heart dis ease, blindness, kidney failure, extremity amputations  and other chronic
conditions . The objective s  of this study were (1) to estimate the direct medical and
indirect costs attributable to diabetes and (2) to calculate the total and per capita
medical expenditures for people with and without diabetes.

                                                  %�

                                                                           5 HVHDUFK�’HVLJQ�DQG�0HWKRGV �

Medical expenditures were estimated for the U.S. population with and without diabe tes
in 2002 by sex, age, race / ethnicity , type of medical condition and healthcare setting.

H ealthcare utilization and total healthcare expenditures attributable to diabetes were
estimated using etiological fractions, calculated based on national healthcare  survey
data.  The value of lost productivity attributable to diabetes was also estimated based
on estimates of lost work days, restricted activity days, prevalence of permanent
disability and mortality attributable to diabetes.

                                                  &�

                                                                           5 HVXOWV �

Direct medical and  indirect expenditures attributable to diabetes in 2002 were estimated
at $132 billion. Direct medical expenditures alone totaled $ 91.2 billion and comprised

$23.2 billion for diabetes care, $ 24.6 billion fo r chronic complications attributable to
diabete s and $ 44.1 for excess prevalence of general medical conditions. Inpatient days

(43.9%), nursing home care (15.1%) and office visits (10.9%) constitut ed the major
expenditure groups by service settings. In addition, 51.8% of direct medical
expenditures we re incurred by people more than 65 years old. Att ributable indirect
expenditures  resulting from lost work days, restricted activity days, mortality and
permanent disability due to diabetes, totaled $ 39.8 billion. U.S. health expenditures for
the healthcar e components included in the study totaled $865 billion, of which $160
billion are incurred by people with diabetes. Per capita medical expenditures totaled

$13,243 for people with diabetes and $2,560 for people without diabetes. Adjusting for
differences in age, sex and race/ethnicity between the population with and without
diabetes, people with diabetes have medical expenditures that are approximately 2.4
times higher than expenditures that would be incurred by the same group in the
absence of diabetes.

                                                  ’�

                                                                           &RQFOXVLRQV �

The estimated $1 32 billion cost likely underestimates the true burden of diabetes

because it omits intang ibles, such as pain and suffering, care provided by non - paid care

givers and several areas of healthcare spending where people with diabete s probably

use services at higher rates than people without diabetes (e.g. dental care, optometry

care, and the use of licensed dieticians). In addition, the cost estimate excludes

undiagnosed cases of diabetes.

Healthcare spending in 2002 for people with  diabetes is more than double what

spending would be without diabetes. D iabetes imposes a substantial cost burden to

society and, in particular, to those individuals with diabetes and their families.

Eliminating or reducing the health problems caused by di abetes through factors such as

better access to preventive care, more widespread diagnosis, more intensive disease

management, and the advent of new medical technologies could significantly improve

the quality of life for people with diabetes and their fam ilies while at the same time

potentially reducing national expenditures for healthcare services and increasing

productivity in the U.S. economy.

Diabetes mellitus cost the U.S. an estimated $132 billion in 2002 in medical expenditures
and lost productiv ity.  Across the components of the healthcare system included in this
study, per capita direct medical expenditures for the approximately 12.1 million people
diagnosed with diabetes in the U.S. are more than double the expenditures of otherwise
similar peo ple without diabetes.  A total of $92 billion in direct medical expenditures
are attributable to diabetes.  Diabetes is associated with higher rates of lost work time,
disability and premature mortality.  The resulting economic loss to the U.S. economy in

2002 alone is estimated at $40 billion.  This cost estimate documents the extraordinary
national economic burden of diabetes.  Even so, such estimates do not account for the
losses attributable to pain and suffering incur red by people with diabetes, as wel l as to
families and friends of those with diabetes.

The prevalence of diabetes increases with age and is higher among certain racial and
ethnic minority populations.  The growth, aging, and increasing racial and ethnic
diversity of the U.S. population por tends a substantial increase in the size of the
population with diabetes.  If diabetes prevalence rates remained constant over time,
controlling for age, sex, race, and ethnicity, then based on Census Bureau population
projections ( 1 ) the number of people diagnosed with diabetes could increase to
approximately 14.5 million by 2010 and to 17.4 million by 2020.  The projected increase
in the number of people with diabetes suggests that the annual cost in 2002 dollars of
diabetes could rise to an estimated $15 6 billion by 2010 and to $192 billion by 2020.  The
actual cost in future years could be higher if the cost of health care outpaces the overall
cost of living, and if current trends in obesity in the U.S. continue, with the resulting
contribution to increa sed incidence of type 2 diabetes.

This national cost estimate represents an increase from estimates reported in earlier
studies, reflecting the growing prevalence of diabetes in the U.S. and the increasing cost
of healthcare services.  Comparison of nati onal cost estimates across studies is
complicated by differences in the cost compo nents included in each study, the
continuing growth and aging of the U.S. population, and changes o ver time in the cost
of healthcare services.  The previous American Diabete s Association cost ˘ of - diabetes
study estimated the national cost of diabetes at $98 billion in 1997 ( 2 ).

Documenting the national economic impact of diabetes can inform priority setting in
health care research and delivery, including prevention, diagnosis , and treatment of
diabetes.

This study uses prevalence - based cost - of - illness methods similar to the approach used
by ADA ( 2 , 3 ) unless specifically noted.  Following is an overview of the research design
and methods used for t his study; a discussion of important findings; and a summary of
the implications of these findings, limitations of the study, and suggestions for future
research.

II.  Research Design and Methods

The approach used to estimate the cost of diabetes follows ˙ to the  extent possible ˙ that

used in previous studies of the cost of diabetes and, in particular, ADA´s previous cost

estimate ( 2 ).  This approach has found accept ance in the general cost - of - disease

literature.  Deviations from the ap proach used previously by ADA ( 2 ) are noted, and

occur in some instances when the exact approach used in the earlier study could not be

determined or when new data sources and analytical tools enable improvements to past

approa ches.  Below is a summary of the approach used to estimate (1) the size of the

population with diabetes, (2) healthcare utilization and total healthcare expenditures

attributable to diabetes, and (3) the value of lost productivity attributable to diabetes.

A.  Estimating the Size of the Population with Diabetes

This national cost estimate is based on an est imate of 12.1 million people in the U.S. in

2002 who have been diagnosed with diabetes mellitus.  This estimate of the magnitude

of the diabetic population  represents an increase of one million (9%) from year 2000

estimates, and an increase of 1.8 million (17%) from year 1997 estimates.
1

  It is based on

self - reported prevalence  of diabetes only; therefore, it does not account for the

considerable number of p eople with diabetes who are unawar e that they have the

disease  or do not report it.  Indeed, as many as one - third of people with diabetes are

unaware that they have the disease. 2   Further, this estimate excludes women with

gestational diabetes.

This cost e stimate is based on prevalence rates derived from the combined 1998, 1999

and 2000 files of the National Health Interview Survey (NHIS).  Combining three years´

worth of NHIS files created larger samples with which to estimate separate prevalence

rates for  each of 12 age groups by sex and by four race/ethnicity designations. 3 , 4  As

1  Based on results from the 2000 Census, it appears that, during the period 1990 to 2000, the U.S.

population gre w faster tha n projected by the Census B ureau.  The actual U.S. population in 2000, based

on the 2000 Census, exceeded by ap proximately 6.8 million ind ividuals (or 2.4% of the total population)

the Census Bureau´s pre - 2000 projections of the U.S. population in 2000.  One implication is that pre - year

2000 estimates of the number of people with diabetes in the U.S were biased dow nward because the

sample weights used in sur veys such as the National Health Interview Survey were based on Census

Bureau population estimates.

2  Source: Basic Diabetes Information , http://www.diabetes.org  as of Oct ober 2002.

3  The 12 age categories are 0 - 17, 18 - 24, 25 - 29, 30 - 34, 35 - 39, 40 - 44, 45 - 49, 50 - 54, 55 - 59, 60 - 64, 65 - 69, and 70

and above.  The four race/ethnicity categories are Hispanic, non - Hispa nic white, non - Hispanic black, and

non - Hispanic other.

                                                                                  shown in Figure s 1  and 2 , diabetes prevalence rates increase with age.  Prevalence rates

                                                                                  vary substantially by race and ethnicity.  They are higher for Hispanics and non -

                                                                                  Hispanic blacks compared to non - Hispanic whites.  Furthermore, the rates for other

                                                                                  populations (i.e., Asian Americans, American Indians, Pacific Islanders, etc.)  are similar

                                                                                  to those of non - Hispanic whites among females, but are lower than the rates for non -

                                                                                  Hispani c whites among males.

                                                                                  Applying these prevalence rates to the size of the U.S. population in each demographic

                                                                                  group, as determined by the 2000 Census and projected to 2002 using Census Bureau

                                                                                  estimates, produced the estimate of 12.1 million people diagnosed  with diabetes.

Figure  1.  Proportion of Female Population with Confirmed Diabetes: 2002

0%

5%

10%

15%

20%

25%

30%

0-17 18-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70+

Ag e

Percent

H i s p a n i c N o n -h i s p a n i c b l a ck Oth e r N o n -h i s p a n i c w h i te To ta l

                                                                                  4  The NHI S collects data on approximately 43,000 households of more than 106,000 people annually.  The

                                                                                  combined files for 1998 to 2000 create a sample of more than 320,000 people.  People with diabetes are

                                                                                  identified using the surve y question that asks whether the survey participant has been told by a doctor

                                                                                  that he or she has diabetes ( other than gestational diabetes).  Responses to the que stion are coded as

                                                                                  ^yes~, ^no~, ^borderline~, and ^no response.~ People responding ^yes~ are coded as having diabetes.

                                                                                  People responding ^border line~ are not counted as ha ving diabetes in this analysis.

Figure  2.  Proportion of Male Population with Confirmed Diabetes: 2002

0%

5%

10%

15%

20%

25%

30%

0-17 18-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70+

Ag e

P e rcen t

H i s p a n i c N o n -h i s p a n i c b l a ck Oth e r N o n -h i s p a n i c w h i te To ta l

                                                                                  If diabetes prevalence rates within a demographic group remained constant over time

                                                                                  then,  based on Census Bureau population projections  ( 1 ) , the size of the population

                                                                                  with diabetes will grow to approximately 14.5 million by 2010, and to 17.4 million by

                                                                                  2020 ( Table 1 ).  While t he U.S. population is projected to inc rease by approximately 17%

                                                                                  between 2002 and 2020, the size of the population diagnosed with diabetes is projected

                                                                                  to increase by 44% due, in large part, to the increase in the size of the elderly population

                                                                                  and the increasing racial and ethnic diversity of  the U.S. population.  Changing

                                                                                  demographics will contribute to an increase in the overall prevalence rate for diagnosed

                                                                                  cases of diabetes from 4.2% in 2002 to a projected 5.2% in 2020.

                                                                                  The number of Hispanics and other minority populations diagnosed with diabetes is

                                                                                  projected to double between 2002 and 2020, while the number of non - Hispanic blacks

                                                                                  and non - Hispanic whites diagnosed with diabetes is projected to increase by 50% and

                                                                                  27%, respectively.

                                                                                  While there is no projected increase in the total number  of people under age 45

                                                                                  diagnosed with diabetes between 2002 and 2020, the projected increases for the age 45 -

                                                                                  64 and age 65 and over populations are 48% and 56%, respectively.

of the population with diabetes to calculate an etiological fr action.  The etiological
fraction represents an estimate of the proportion of healthcare services for a particular
medical condition that is attributable to diabetes.  The etiological fraction is calculated
based on the following equation,

,

1

)

1

(

)

1

(

+

-

´

-

´

=
i
R

P

i
R

P
i
E
where E

                                                            i

                                                                 is the fraction of healthcare utilization for medical condition ^i~  that is
attributable to diabetes, P  represents the diabetes prevalence rate, and R
i

 is the relative
risk of disease i (i.e., the odds ratio) for people with diabetes comp ared to people
without diabetes.

Combining odds ratios estimated using MEPS with diabetes prevalence rates estimated
using the NHIS creates separate etiological fractions for the medical conditions listed in

Figure 3  for each demographic group modeled.  Th is figure  combines etiological
fractions across the 12 age groups and by race/ethnicity and sex to present etiological
fractions for the population under age 45, age 45 to 64, and age 65 and over.  The
etiological fractions vary substantially by age to ref lect the changing prevalence of
diabetes and differences in the prevalence of specific medical condit ions by age.  For
example, for the population under age 45, age 45 to 64, and age 65 and over, the
proportion of all healthcare utilization associated with  neurological disease that is
attributable to diabetes is 6%, 10% and 5%, respectively.  The medical condition with the
highest etiological fractions is cardiovascular disease, where the proportions of all
healthcare visits attributable to diabetes for the  under age 45, age 45 to 64, and age 65
and over are 16%, 20% and 17%, respectively.

Although not reported here, the etiological fractions vary substantially by race and
ethnicity, with the fractions generally higher for Hispanics and non - whites compared t o
non - Hispanic whites.  This finding is consistent with past research that shows ethnic
disparities in both diabetes prevalence rates and the rates of diabetic complications (see,
for example, Karter et al . ( 4 ) ).

Figure 3 .  Etiological Fractions

                  0%

                  5%

             10%

             15%

             20%

             25%

                                     Neurologic al dis eas e P eripheral vas c ular

dis eas e

Cardiovas c ular

dis eas e

Renal dis eas e E ndoc rine/met abolic

c omplic ations

Ophthalmic  dis eas e Ot her c hronic

c omplic ations

General medic al

c ondit ions

A ge <45

A ge 45 to 64

A ge 65+

Note: Et iological fractions reported here adjust for race /ethnicity, sex, and finer age groupings.

Table 2  summarizes the data sources used to analyze each component of the cost

analysis, and summarizes the unit cost estimates.  Sources of healthcare use data

inc lude the 1998 - 2000 files of the National Ambulatory Medical Care Survey (NAMCS);

the 1998 - 2000 files of the National Hospital Ambulatory Medical Care Survey

(NHAMCS); the 1999 National Inpatient Sample (NIS); the 1999 National Nursing

Home Survey (NNHS); a nd the 1998 and 2000 files of the National Home and Hospice

Care Survey (NHHCS).

For each of these files, the primary diagnosis is used to classify the healthcare visit (or

inpatient day) into one of nine medical condition classifications: (a) diabetes wit hout

complications; (b) one of the seven chronic medical conditions above (i.e., neurological

disease, peripheral vascular disease, cardiovascular disease, renal disease,

endocrine/metabolic complications, ophthalmic disease and other chronic

complications ) ; or (c) neither (a) nor (b), in which case the visit is classified as a

^general medical condition.~
5

Healthcare utilization rates for each of the nine conditions in each health delivery

setting are estimated by patient age, sex, and race/ethnicity.  Co mbining these

utilization rates with etiological fractions and estimates of population size for each

5

      See table in appendix for a list of diagnosis codes used  to categorize visits and hospital inpatie nt days by

medical cond ition.

demographic group produces national estimates of healthcare use attributable to
diabetes for each medical condition.

Table 2 : Source of Health Resource Ut ilization and Price Estimates

Cost Component  Source of Utilization

Data

Source of Price

Data

Unit price

(2002 $)

                                                                                         Hospital day

1999 NIS  1998 MEPS  $2,385

Institutional
care

                                                                                         Nursing home day

1999 NNHS  Kiplinger

( 5 )  169

                                                                                         Office - based p hysician encounter  1998 - 2000 NAMCS  1998 MEPS  160

                                                                                         Emergency department visit  1998 - 2000 NHAMCS  1998 MEPS  452

                                                                                         Ambulance service  1998 - 2000 NHAMCS  AAA  247
 a /

                                                                                         Hospital outpatient & free - standing

                                                                                         ambulatory surgical center visit

1998 - 2000 NHAMCS  1998 MEPS  561

                                                                                         Outpatient medication  1998 - 2000 NAMCS ,

1998 - 2000 NHAMCS

1998 MEPS  47

                                                                                         Home health visit  1998, 2000 NHHCS ,

1998 - 2000 NHIS

1998 MEPS  89

Outpatient care

                                                                                         Hospice care day  1998, 2000 NHHCS  Hospice

Association of

America  ( 6 )

107

                                                                                         Lost work day  1998 - 2000 NHIS  BLS  168
 b /

                                                                                         Restricted activity day  1998 - 2000 NHIS  BLS  67
 b /

                                                                                         Premature mortality

                                                                                         (lost lifetime earnings)

Social Security

Administration  ( 7 )

BLS  116,928
 b /

Indirect costs

                                                                                         Permanent disability

                                                                                         (lost annual earnings)

2002 Social Security

Administration Data

( 8 )

BLS  42,462
 c /

                                                                                         Insulin use (supplies include:

                                                                                         glucose monitoring supplies, insulin

                                                                                         delivery supplies, and insulin) and

                                                                                         average annual cost of use

1998 - 2000 NHIS,

2002 The Source
TM

Prescription Audit

(SPA), LifeClinic ( 9 ),

LifeClinic ( 10 ), Fert ig

( 11 ), Frost & Sullivan

( 12 )

2002 Red Book  ( 13 ) ,

2002 The Source
TM

Prescription Audit

(SPA), Scott - Levin

2002

AllegroMedical  ( 14 )

2002 MiniMed ( 15 )

1,778
 c /

Supplies

                                                                                         Use of oral agents and average

                                                                                         annual cost of use

1998 - 2000 NHIS ,

Luna ( 16 ) ,

2002 The Source
TM

Pres cription Audit

(SPA) , CDC ( 17 ),

NIDDKD ( 18 )

2002 Red Book  ( 13 )  666
 c /

                                            a / American Ambula nce Association estimate of the na tional average cost for a basic life support tra nspor t, adjusted

                                            to 2002 dollars.

                                            b / Actual estimate varies by age group and sex.

                                            c / Estimated annual cost per  user.

The 1998 MEPS is the primary source for most estimates of the per - unit price of
healthcare services.  Price estimates are based on actual payment for services, not
charges.  Price estimates from othe r sources are used when such information is readily
available for more recent years or when price estimates from the MEPS appear
unreliable (e.g., because of small sample sizes in the MEPS).  All price estimates for
healthcare services are adjusted to 2002  dollars using the medical co mponent of the
consumer price index (CPI).  The unit prices r epresent averages across all patients
irrespective of diabetes status or reason for visit. 6  To the extent that the unit price is
higher when diabetes is a comorbidity , or that inpatient days and outpatient visits tend
to be more expensive for the medical complications associated with diabetes, the
average unit cost might under - represent the true unit cost for services attributable to
diabetes.

Estimates of the average annual cost of supplies for people using insulin and oral agents
were calculated using cost data from The Source

TM

 Prescription Audit (SPA)

7
, the 2002

Red Book  ( 13 ) , and from pharmaceutical companies, and suppliers o f devices u sed by
people taking insulin.  Based on prevalence rates computed using the combined 1998 -

2000 files of NHIS and estimates of the population in 2002, the estimated number of
people using oral agents for diabetes and the estimated number of people using ins ulin
are 7.5 million and 3.9 million, respectively.  The percentage of people using insulin and
oral agents varies substantially by age, reflecting the increasing proportion of cases
involving type 2 diabetes among the population with diabetes in older age  brackets.

Not all people with diabetes use either insulin or oral agents, especially among the
younger age brackets.

C.  Productivity Foregone

People with diabetes are at greater risk of temporary incapacity (defined as lost work
days and bed days), permane nt disability, and premature mortality.  The pecuniary
value of lost productivity is calculated based on the average earnings of the person
whose productivity is foregone.  Bureau of Labor Statistics (BLS) estimates of year 2001
annual earnings by age and sex for the civilian, non - institutional population are used to
estimate the average cost per day of missing work, the average cost per year of
permanent disability, and the loss of expected lifetime earnings res ulting from
premature mortality ( 19 , 20 ) . Earni ngs estimates for 2001 are inflated to 2002 dollars
using the overall CPI.

Lost Work Days and Bed Days

6  Neonatal inpatient stays were omitted from the calculation of average cost per da y.

7
      Scott - Levin maintains The Source

TM
 Prescription Audit (SPA), which tracks national sales of all
prescription drugs dispensed by retail pharmacies.

The economic impact of temporary incapacity due to diabetes can be measured by both

work days lost and number of bed days as bo th capture physical limita tion due to

diabetes that results in lost productivity.  This data is obtained from the NHIS in which

respondents report work days lost and bed days during the previous year due to illness.

Lost work days are defined as days in which a person misses work at a job or business

because of diabetes or diabetes - related - injury (excluding maternity leave).  Bed days are

defined as days in which a person is kept in bed more than half of the day because of

diabetes or diabetes - related injury (including days while a n overnight patient at a

hospital).  Lost work days are subtracted from bed days to prevent over - counting if a

person has both a lost work day and a bed day.

An estimate of work days lost due to diabetes is found by comparing average days lost

by diabetes s tatus, for each age group and by sex.  Controlling for age, men with

diabetes have 3.1 more lost work days and 7.9 more bed days per year, on average,

compared to men without diabetes.  Women with diabetes had 0.6 more lost work days

and 8.1 more bed days,  on average, compared to women without diabetes.  These

estimates likely underestimate lost work days, however, to the extent that men and

women with diabetes are less likely to be in the labor force compared to m en and

women without diabetes.

The pecunia ry value of a work day is defined as average earnings for the person

incurring the lost work day.  Average earnings differ by age group and sex, but the

average earnings for people with diabetes who are between the ages of 18 and 64 is

estimated at $168 p er day.  Following the approach used by Yassin, Beckles and

Messonnier ( 21 ), the cost per bed day is defined as 40% of the cost of a lost work day.

Disability

People with diabetes are at greater risk for amputations, loss of vision, and other

physical probl ems that  can limit their earning potential or preclude them from gainful

employment.  Ideally, estimating lost earnings would entail comparing the average

earnings of all people with diabetes to the average earnings of people without diabetes,

controlling for differences in demographic characteristics and other factors that affect

earnings potential but that are unrelated to diabetes.  A comparison of gross average

earnings would capture both differences in labor force participation patterns, and the

possib ility that an individual with diabetes will be in a lower - paying job.

Unfortunately, there are no recent data that provide reliable information with which to

estimate average earnings by diabetes status while controlling for demographic and

other factors affecting earnings potential.

Consequently, following the approach previously used by the ADA ( 2 ), data from the

Social Security Administration are used to estimate the prevalence of total number of

permanently disabled workers  attributable to diabetes.  The Social Security Disability

Insurance (SSDI) program provides benefits to disabled workers, their spouses, or

children (whether or not they are disabled), retired workers and retired workers´
dependent family members, and sur vivors of deceased workers.  Individuals age 18 to

64 who receive SSDI benefits are included in the estimate of lost productivity attributed
to diabetes - related disability.

8

As of January 2002, there were an estimated 122,000 people age 18 to 64 receiving SSDI
benefits where diabetes is listed as the primar y basis of disability, and another 109,000
people age 18 to 64 receiving SSDI benefits where diabetes is listed as the secondary
basis of disability.  This study attributes to diabetes 100% of the cases w here diabetes is
the primary basis of disability, and 50% of the cases where diabetes is the secondary
basis of disability.  The number of cases wher e diabetes is a contributing factor to the
disability, but where diabetes is not listed as the primary or s econdary diagnosis, was
unavailable.  Also, the number of unemployed people with diabetes who are not
receiving SSDI but who would be employed in the absence of diabet es is unknown.  An
estimated 176,475 person - years of permanent disability in 2002 are att ributable to
diabetes.  Each case of permanent disability results in average lost earnings of $42,462
per year.  The national cost estimate excludes the cost to family and friends caring for a
person with permanent disabilities attributable to diabetes.

Mo rtality

Data from the 1998 Multiple Cause of Death File  ( 22 )  were used to determine the total
number of deaths attributable to diabetes.  The file reports causes of death, along with
economic, geographic and demographic information, for deaths of all U.S. c itizens
occurring within the U.S.

Mortality - related productivity costs are the estimated value of lost future earnings from
paid market and unpaid household labor resulting from premature death due to
diabetes or diabetes - related diseases. 9  Estimates of th e present value of lifetime future
earnings are based on human capital methodology, which assumes earnings reflect the
contribution workers make to the value of goods and services and that the present
value of expected future earnings is an estimate of the  value of human capital  ( 23 ) .  The

8
     The Social Security Administration Office of Re search, Evaluation an d Statistics compiles information
on the total number of people with disabilities by specified condition.  Therefore, using inf ormation on
number of disabled wor kers as a percentage of the tota l number of beneficiaries fr om Table 1 in the

Annual Statistica l Report on the Social Security Disability Insurance Pr ogram, 2000, we adjusted the SSA
data to reflect number of disabled workers by specifie d condition.

9  The estimated loss in annual earnings is based on estimates of the pr oportion of the population in the
labor force, estimates of annual mean earnings from the BLS, and estimates of the mean value of
housekeeping services.  The estimated value of lost housekeeping services is estimated at 40% of annual
earnings f or individuals not in the labor force, and  20% of annual earnings for individuals in the labor
force.

mortality - related productivity loss estimate incorporates both the number and timing of

premature deaths attributable to diabetes.

Using 2001 earnings estimates from the Bureau of Labor Statistics, we updated the

present value of future earnings (PVFE) estimates from Haddix et al.  ( 24 ).  The PVFE

for 2002, including unpaid household work, was estimated assuming a 4% real discount

rate.  The average PFVE estimate for all diabetes - attributed mortality cases is $116,928,

alth ough the actual cost estimate differs by age and sex.

Table  4 : U.S. Healthcare Utilization Attributable t o Diabetes by Medical Condition (in thousands)

Chronic Complications

                                                                        Service  Diabetes  Neurological

Peripheral
vascular

Cardio -
vascular  Renal  Metabolic  Ophthalmic  Other

General
medical
conditions  Total

      Institutional Care

                Inpatient days  856  460  313  4,084  410  16  5  89  10,680  16,912

                Nursing home days  25,296  7,948  941  12,628  2,600  107  9  161  32,663  82,352

      Ou tpatient Care

                Physician office visits  9,930  652  336  13,064  980  1,171  1,502  175  34,826  62,638

                Emergency visits  309  65  31  690  166  4  19  41  3,456  4,782

                Hospital outpatient visits  1,357  47  49  1,367  111  93  109  16  2,763  5,912

                Home health visits  16,9 24  1,077  1,000  6,973  803  33  77  103  17,221  44,212

                Hospice care days  121  39  9  698  52  1  0  0  4,175  5,094

                                                                                                                   Table  5 : Share of Total U.S. Healthcare Utilization Attributable to Diabetes by Medical Condition (%)

Chronic Complications

                                                                      Service  Diabetes  Neurological

Peripheral
vascular

Cardio -
vascular  Renal  Metabolic  Ophthalmic  Other

General
med ical
conditions  Total

Institutional Care

          Inpatient days  5  3  2  24  2  0  0  1  63  100

          Nursing home days  31  10  1  15  3  0  0  0  40  100

Outpatient Care

          Physician office visits  16  1  1  21  2  2  2  0  56  100

          Emergency visits  6  1  1  14  3  0  0  1  72  100

          Hospital outpatient visits  23  1  1  23  2  2  2  0  47  100

          Home health visits  38  2  2  16  2  0  0  0  39  100

          Hospice care days  2  1  0  14  1  0  0  0  82  100

                                                                                          Table  6 : Proportion of  Total U.S. Healthcare Utilization Attributable to Diabetes for Various Conditions (%)

Chronic Complications

                                                                Service
                                                                                                                       a/

 Diabetes  Neurological

Peripheral

vascular

Cardio -

vascular  Renal  Metabolic  Ophthalmic  Other

General

medical

conditions  Total

Institutional Care

          Inpatient days  100  7  8  19  10  13  8  3  8  9

          Nursing home days  100  15  12  19  20  13  0  4  9  15

Outpatient Care

          Physician office visits  100  8  6  20  8  14  6  2  5  7

          Emergency visits  100  7  7  20  7  13  17  1  4  4

          Hospital outpatien t visits  100  9  8  22  8  14  12  1  4  7

          Home health visits  100  7  9  19  12  7  9  3  11  18

          Hospice care days  100  5  9  19  10  11  0  0  13  14

a/ Differences across service types in the proportion of  total healthcare utilization attributable to diabetes occur because the etiological fraction for a particular

medical cond ition differs by demographic group, and the demographic characteristics of patie nts receiving services differ by type of ser vice.

B.  Healthcare Expenditures Attributable to Diabetes

Healthcare expenditures a ttributable to diabetes are those costs incurred by the
population with diabetes above what would be expected if this population did not have
diabetes.  Of the estimated $91.8 billion in healthcare expenditures attributable to
diabetes, $48 billion (52%) i s for services provided to people age 65 or older.  An
estimated $31.6 billion (34%) is for services provided to people age 45 to 64, while the
remaining $12.6 billion (14%) is for services provided to people under age 45 ( Table 7 ).

Home and hospice car e expenditures attributable to diabetes are incurred primarily by
the population age 65 and older.

                                                             Table  7 : Healthcare Expenditures Attributable to Diabetes in the U .S.,

                                                                                                               by Age and Type of Service, 2002 (in millio ns of dollars)

                                                       Type of Service  <45 years  45 - 6 4 years  >  65 years  Total

       Institutional Care

                       Hospital inpatient days  5,207  13,838  21,293  40,337

                       Nursing home days  2,552  5,528  5,798  13,878

       Outpatient Care

                       Office - based physician

                       encounters

1,851  2,678  5,505  10,033

                       Emergency department

                       encounte rs

151  439  1,572  2,162

                       Hospital outpatient &

                       free - standing ambulat ory

                       surgical center encounters

26  1,345  1,944  3,315

                       Home health visits  133  524  3,273  3,930

                       Hospice care days  5  46  492  543

       Other Expenditures

                       Ambulance services  28  40  77  146

                       Outpati ent medication  756  1,991  2,769  5,516

                       Oral agents  533  2,318  2,157  5,009

                       Insulin and delivery

                       supplies

1,355  2,891  2,745  6,991

       Total  12,596  31,640  47,626  91,861

Table  8  shows estimat es of attributable healthcare expenditures by medical condition
and typ e of service.  Expenditures for health care events with a primary diagnosis of
uncomplicated diabetes and diabetes - related supplies are estimated to be $23.2 billion
for 2002, which accounts for 25% of all healthcare attributable expenditures.  At over

$44  billion (or 48% of total attributable expenditures), general medical conditions

                                     comprise the largest component of expenditures attributable to diabetes.  Together, the

                                     seven chronic conditions associated with diabetes account for the remaining 27% of

                                     attr ibutable expenditures, with cardiovascular disease being the single largest

                                     contributor.

Table 8 : Healthcare Expenditures Attributable to Diabetes,

                                                                                            by Medical Condition and Type of Service, 2002 (in millions of dollars)

                        Medical

                 Condition

                                                                                                                        Inpatient

Days

Off ice

Visits

Outpatient

Visits

ED

Visits

Nursing

Home

Days

Home

Health

Visits

Hospice

Care

Days  Other
a/

 Total

Diabetes
                                                                  a/

2,043  1,591  761  140  4,263  1,504  13  12,916  23,231

Neurological

symptoms

1,096  104  26  29  1,339  96  4  52  2,748

Peripheral

vascular

d isease

746  54  27  14  159  89  1  31  1,121

Cardiovascular

disease

9,740  2,093  767  312  2,128  620  74  1,892  17,626

Renal

complications

977  157  62  75  438  71  6  92  1,879

Endocrine /

metabolic

complications

38  188  52  2  18  3  0  126  426

Ophthalmic

complicatio ns

11  241  61  9  2  7  0  92  422

Other

complications

212  28  9  19  27  9  0  14  318

General

medical

conditions

25,473  5,578  1,549  1,562  5,504  1,531  445  2,447  44,091

Total  40,337  10,033  3,315  2,162  13,878  3,930  543  17,662  91,861

a/ Includes ambulance ser v ices, outpatie nt medications, oral agents,  insulin and  supplies

                                     Total U.S. expenditures for healthcare services analyzed in this study are estimated at

                                     $865 billion ( Table 9 ), which is 58% of total U.S. healthcare expenditures of

                                     approximately $1.5 tril lion in 2002  ( 25 ) . 10  Cost components not included in this analysis

                                     include such things as school - based and public health clinics, dental care, optometry

                                     10  CMMS estimated national healthcare expenditure s of $1.3 trillion in the year 2000, which is adjusted to

                                     2002 using CMMS´s projection of 8% increase in annual cost of healthcare services in the U .S. resulting

                                     from rising medical costs and increased use of service s.

care and vision products (with the exception of ophthalmology services which are
included), research, ove r - the counter medicines , and other areas .  11

This analysis focuses o n those areas where healthcare utilization patterns have been
shown to differ by diabetes status.  Therefore, it is unknown what portion of the
remaining 42% of U.S. healthcare costs can be  attributed to diabetes.  Components of
the healthcare system not analyzed in this study, but where healthcare utilization
patterns might differ by diabetes status include dentistry, optometry, and licensed
dieticians.  It is known, for example, that peopl e with diabetes are at higher risk for
periodontal disease than the general population, but this data is not incorporated here.

Thus, it is likely that this estimate of healthcare costs attributable to diabetes
underestimates the true amount.

Of the healt hcare components analyzed, more than one in ten dollars spent in the U.S.

on healthcare services is attributable to diabetes.  Expenditures attributable to diabetes
are greatest for hospital inpatient stays ($40.3 billion), followed by nursing home care

($ 13.9 billion), and visits to physicians´ offices ($10 billion).  The cost of oral agents to
lower blood sugar, insulin, and insulin - related supplies totaled approximately $12
billion.  Diabetes is responsible for a substantial proportion of total U.S. expe nditures
f or certain healthcare services --  e.g., 18% of home health expenditures, 15% of nursing
home expenditures, and 14% of hospice care expenditures.

The estimated cost to provide healthcare services to people with diabetes exceeds $160
billion in 2 002 (for those components of the healthcare system included in this study).

This includes costs attributable to diabetes as well as non - diabetes - related costs.

Although people with diagnosed diabetes comprise only slightly more than 4% of the

U.S. popula tion, of the components of the healthcare system included in this study
almost one of every five dollars spent on healthcare in the U.S. is for a person with
diabetes.

Because the prevalence of type 2 diabetes increases with age, the population with
diab etes tends to be older compared to the population without diabetes.  Consequently,
people with diabetes incur a substantial proportion of long - term care services.  For
example, more than one in four dollars spent for nursing home, home health, and
hospice care is spent to provide services to someone with diabetes.

11  National expend itures for healthcare areas not analyz ed in this study include the  following.  The

Centers for Medicare and Medicaid Services estimate s expenditures in 2000 to be $60 b illion for dental
care; $44 billion for government public health activities; and $44 billion for investment (i.e., research and
constr uction).  Martin, Whittle and Levit ( 31 ) estimate expenditures in 1998 to be $16 billon for v ision
products and other medical durables (e.g., hearing aides, medical equipme nt renta ls, etc.) and $122
billion for over - the - counter  medicine and sundries.

                                                                                              Table  9 : Total Healthcare Expenditures by Diabetes Status: 2002

(in Millions of Dollars and % of U.S. Total)

Population with diabetes

Attri butable to

diabetes

Incurred by people

with diabetes

                                Cost Component
Dollars

% of

U.S.

total  Dollars

% of

U.S.

total

Population

without

diabetes

U.S.

Total

Hospital inpatient  $40,337  9%  $76,245  18%  $354,970  $431,216

Nursing home  13,878  15   25,860  28  67,915  93,775

Physician’s office  10,033  7   18,433  13  118,484  136,917

Hospital outpatient  3,315  7   5,911  12  42,330  48,240

Emergency  2,162  4   4,424  9  44,952  49,375

Outpatient medication  5,516  9  9,636  15  55,074  64,710

Home health  3,930  18   6,230  28  15,873  22,103

Hospice care  543  14   1,020  26  2,960  3 ,981

Ambulance services  146  5   281  10  2,433  2,714

Insulin and delivery

supplies

6,991  100   6,991  100  NA  6,991

Oral agents  5,009  100   5,009  100  NA  5,009

Total Healthcare Costs  91,861  11   160,041  19  704,991  865,032

           Dividing healthcare expenditures by the size of the population with and without

           diabetes creates estimates of per capita expenditures ( Table  1 0 ).  On average, people

           with diabetes incurred approximately $13,243 in healthcare expenditures in 2002 across

           the healthcare components included i n this st udy.  People without diabetes incurred

           approximately $2,560 in expenditures, for a ratio of approximately 5 to 1.  This

           comparison is slightly higher than ratios estimated by ADA ( 2 ) and Rubin et al.  ( 26 )

           who found a f our - fold difference in average annual healthcare expenditures for people

           with diabetes compared to others.  However, this ratio somewhat overstates the impact

           of diabetes on per capita costs because the demographic composition of the population

           with diabet es differs substantially from the demographic composition of the population

           without diabetes.  The population with diabetes tends to be older, on average, than the

           population without diabetes.

           We derived an age - adjusted annual per capit a expenditure of $5, 642 to control for

           differences in demographics of the population with diabetes compared to the non -

           diabetes population, we age - adjuste d yielding a ratio of approximately 2.4 to 1 of

           healthcare expenditures among people with and without diabetes.  This rati o prevails,

           roughly, across cost components, ranging from a high of 2.7 to 1 for home health

           services to a low of 2 to 1 for emergency services.

                            Table 10 : Annual Per Capita Healthcare Expenditures by Diabetes Status: 2002

Unad justed  Adjusted

 a/

                                          Cost Component

With
diabetes

Without
diabetes

Ratio with
to without
diabetes

Without
diabetes

Ratio with
to without
diabetes

       Hospital inpatient  $6,309  $1,289  4.9  $2,971  2.1

       Nursing home  2,140  247  8.7  991  2.2

       Physician’s office  1,525  430  3.5  695  2.2

       Hospital outpatient  489  154  3.2  215  2.3

       Emergency  366  163  2.2  187  2.0

       Home health  516  58  8.9  190  2.7

       Hospice  84  11  7.9  39  2.1

       Ambulance services  23  9  2.6  11  2.1

       Outpatient medication  797  202  3.9  341  2.3

       Insulin & delivery supplies  579  NA  NA  NA  NA

       Oral agents  414  NA  NA  NA  NA

       Total Healthcare Costs  13,243  2,560  5.2  5,642  2.4

       a/ Adjusted to reflect demographic composition of the population with diabetes.

C.  Indirect Costs Attributable to Diabetes

At an annual cost of $7.5 billion, more than 176,000 cases of p ermanent disability in 2002
are attributable to diabetes ( Table  1 1 ). 12  Disability cases where diabetes is the primary
cause accounts for more than two - thirds of total cases attributed to diabetes.  Cases
where cardiovascular disease is listed as the primary  cause of disability accounts for 7%
of all cases attributed to diabetes.

12  This cost estimate represents a sizeable decrease from the cost of disability in A DA ( 2 ), which used the
present value of lost lifetime earnings to estimate the cost of disability.  We use average annual lost
earnings, estimated at $42,462 per case, to represent the productivity loss associate d with the disability.

                                                                                                                  Table  1 1 : Mortality Costs Attributable to Diabetes, 2002

                                                                        Cause of Permanent

                                                                                                              Disability

Attributed

Disability

Cases

% of Total

Attributed

Cases

Value of Lost

Productivity

($Billions )

                                                Diabetes  121,893  69%  $5.2

                                                Cardiovascular disease  12,110  7  0.5

                                                Renal disease  3,887  2  0.2

                                                Other diagnoses  38,584  22  1.6

                                                Total  176,475  100  7.5

The estimated number  of deaths attributable to diabetes is derived from instances

where the primary cause o f death is diabetes, renal disease, cerebrovascular disease, or

cardiovascular disease.  The etiological fractions used to estimate healthcare utilization

attributable to diabetes are applied to the estimates of the number of deaths ˙ by age,

sex, race/ethni city and primary cause of death ˙ to estimate deaths attributable to

diabetes.  Estimated lost years of life are based on comparing timing of premature death

to life expectancy  ( 27 ) .

In 2002, an estimated 186,000 deaths are attributable to diabetes ( Table  1 2 ).  An

estimated 19% of all deaths for which cardiovascular disease is listed as the primary

cause of death are attributed to diabetes, and this accounts for 108,000 (58%) of all

deaths attributable to diabetes.

This finding is consistent with the major findings of a study by DeSt efano and Newman

( 28 ), which finds that coronary heart disease is the leading cause of mo rtality among

people with diabetes.  DeStefano and Newman find that for younger people (i.e., men

under age 45 and women under age 55), peopl e with diabetes had a thirteenfold greater

risk of coronary heat disease mortality compared to people without diabetes when

controlling for other coronary heart disease risk factors.  The Center for Disease Control

reports  that adults with diabetes have he art death rates that are 2 to 4 times higher than

adults without diabetes  ( 29 ) . An estimated 2,000 deaths with renal disease as the

primary cause are attributed to diabetes.  Geiss et al.  ( 30 ) find that age - adjusted renal

mortality rates for people with dia betes are more than 2.5 times the rates for people

without diabetes.

                            Figure  4 : Projected Impact of Changing Demographics on the National Cost of

Diabetes: 2002 to 20 20 (in 2002 dollars)

                                                                                                    $92

$109

$47

$156

$54

$40

$132

$192

$138

                                    $0

                           $50

                  $100

                  $150

                  $200

                  $250

                                                                                                                Direct Costs Indirect Costs Total Cost

2002 2010 2020

Note: Assumes no change in diabetes prevalence rates within a population define d by age, sex, race, and
ethnicity.

IV.  Conclusions

Healthcare spending in 2002 for people with diabetes is more than double what

spending would be without diabetes.  This co sts the U.S. economy an estimated $92

billion in higher healthcare expenditures.  Lost productivity attributed to diabetes

resulting from lost work days, lost home services, permanent disability, and premature

mo rtality is estimated at $40 billion.  Compared to people without diabetes, people

without diabetes and their families bear a disproportionate share of healthcare

expenditures.

This cost estimate is conservative and very likely understates the true burden o f

diabetes, for the following reasons.

·
         This estimate omits the cost of intangibles such as pain and suffering, the cost of care

                    provided by informal caregivers, and administrative costs of insurers.

·
         The cost components included in this analysis account f or only 58% of the estimated

                    $1.5 trillion in U.S. healthcare expenditures in 2002.  For example, over - the - counter

                    medications and sundries, which Martin, Whittle and Levit ( 31 ) estimate at $122

                    billion in 1998, are omitted from the cost estimate.  While th e areas of healthcare

                    expenditures analyzed are those where healthcare utilization patterns have been

                    shown to differ by diabetes status, there are several areas omitted from the analysis

                    where people with diabetes probably use services at higher rates tha n people without

                    diabetes ˙ e.g., dental care, optometry care, and the use of licensed dieticians.

·
         The average price per health service used could differ by diabetes status.  If health

                    care used classified as ^general medical conditions~ (e.g., pneumonia) are more

                    severe for people with than without diabetes, then the cost estimate would be too

                    low.  The study controls for differences in healthcare use attributable to diabetes˙

                    e.g., the number of hospital inpatient days ˙ but does not control for differences in

                    mix of healthcare professionals seen (e.g., if people with diabetes  are more likely to

                    see a specialist instead of a primary care physician).

·
         In this study, people with undiagnosed diabetes are categorized with the non -

                    diabetic population.  To the exten t that such individuals have higher expected use of

                    healthcare services compared to the non - diabetic population, then including the

                    undiagnosed with the non - diabetic population results in underestimating the cost

                    attributable to diabetes.

Future research m ight investigate the cost of diabetes in these areas omitted from the

present analysis.

The estimated national cost of diabetes was calculated using prevalence - based cost - of -
illness methods with data from 1998 through 2002.  For some components of the co st
estimate (e.g., the cost of supplies), multiple data sources were analyzed and the results
compared to ensure robust results.  One change from the approach used in ADA´s 1998
study was to combine multiple years of national health use databases to increa se
sample size and allow for finer disaggregation of the U.S. population ˙ both of which
would improve the accuracy of the findings, because the prevalence of diabetes and the
use of healthcare services varies substantially  by age group, sex, and race/ethnic ity.

Greater disaggregation also allows for more accurate projections of the national cost of
diabetes in future years as the U.S. population grows, ages, and becomes more racially
and ethnically diverse.  However, if lifestyle trends in the U.S. (such as  the growing
problem of obesity) increase diabetes prevalence rates, future costs could grow in excess
of those extrapolated based on current prevalence rates.

Although this study includes the same cost components at ADA´s 1998 study  ( 2 ) , the
change in estimated diabetes - attributed costs between 1997 and 2002 for some cost
components reflects a refinement in the cost estimates as opposed to an actual change in
true  costs.  As discussed previously, the 1998 study estimated dis ability - related costs at

$32.5 billion in 1997, co mpared to the current study, which estimates disability - related
costs at $7.5 billion.  Much of the decrease in attributed costs is the result of using
foregone expected annual  expenditures instead of foreg one expected lifetime  earnings to
estimate the pecuniary cost of lost productivity, which may have been an inadvertent
overstatement in the previous report.  This large decrease in attributed costs is offset by
substantially higher cost estimates for certa in healthcare components such as nursing
home care, home health care, and physician o ffice - based care.  One factor contributing
to the large increase in attributed cost for nursing home care is the higher estimated cost
per day in nursing homes ($169 per d ay used in this study versus $79 per day [$97 per
day in 2002 dollars] used in the 1998 study).  This study estimates a much higher cost of
home health services, with an estimated 18% of total U.S. home healthcare services costs
attributed to diabetes comp ared to an estimated 0.2% of the total U.S. cost of home
health services attributed to diabetes in the 1998 study.

13

Eliminating or reducing the health problems caused by diabetes through factors such as
better access to preventive care, more widespread dia gnosis, more intensive disease
management, and the advent of new medical technologies could significantly improve
the quality of life for people with diabetes and their families while at the same time
potentially reducing national expenditures for healthca re services and increasing
productivity in the U.S. economy.

13
          Mart in, Whittle and Levit ( 31 ) estimate national expe nditures of approximately $30 billion for home
health care in 1997, compared to the estimate of $19 billion in ADA ( 2 ).

In conclusion, the cost of diabetes, both direct medical expenditures and the costs of

foregone productivity, is estimated to be $132 billion in 2002.  This represents a

substantial cost burden t o society and, in particular, to those individuals with diabetes

and their families.  Nevertheless, this estimate is conservative and probably

underestimates the true cost of the disease.

Acknowledgments

Support for this study was provided by the American Diabetes Association, the

National Institute of Diabetes and Digestive and Kidney Diseases, and the American

Diabetes Association I ndustry Advisory Council.

V. Appendix

                          Chronic complications of diabetes  ICD - 9 MEPS codes

                          Neurological symptoms

                          Myasthetic s yndr omes in d iseases classified elsewhere  (amyotrophy)  358.1

                          Other specified id iopathic peripheral neuropathy  356.8

                          Mononeuritis of upper and lower limbs  354, 355

                          Arthropathy associated  w/neurological disor ders (Charcot’s

                          arthropathy)  713.5

                          Peripheral autonomic ne uropathy  337.1

                          Polyneur opathy in diabetes  357.2

                          Neuralgia, neuritis, and radiculitis, unspecified  729.2

                          Diabetes with ne urological complications  250.6

                          Occlusion of cerebral arteries  434

                          Hemorr hagic str oke  430 - 432

                          Late effects of cerebrova scular disease  438

                          Occlusion of stenosis of pre - cerebral arteries  433

                          Other and ill - defined cerebrovascular disease  437

                          Acute, but ill - defined, cerebrovascular disease  436

                          TIAs  435

                          Peripheral vascular disease

                          Atheroscler osis  440

                          Embolism and thrombo sis, structure of artery  444, 447.1

                          Other peripheral vascular disease  443

                          Other disorders of circulatory syste m  459

                          Phlebitis and thrombophle bitis, portal vein thr obosis and thrombolism

                          and venous thrombolism  451,452

                          Other venous e mbolism and thromboli sm  453

                          Varicose veins of lower extremities  454

                          Gangrene and amputations  785.4, 885 - 887,  895 - 897

                          Chronic ulcer of skin  707

                          Cardiovascular disease

                          Aotic and other aneurysms  441, 442

                          Hypote nsion  458

                          Angina  413

                          Conduction disorders and cardiac dysrhyt hmias  426 - 427

                          ASCVD  429.2

                          Cardiomegaly  429.3

                          Cardiomyopathy  425

                          Other acute and subacute f orms of ische mic heart dise ase  411

                          Heart failure  428

                          Diabetes w/peripheral circulatory disorders  250.7

                          Myocardial degeneration  429.1

                          Myocardial infarction  410 , 412

                          Other chr onic ische mic heart disease  414

                          Hypertension  401 - 405

                          Renal Complications

Infections of kidney  590

Other disorders of bladder  596

Cystitis  595

Renal scler osis, unspecified  587

Glomerulonephritis, nephr otic syndrome, nephr itis, a nd ne phr opathy  580 - 583

Proteinuria  791.0

Renal failure and its seque lae  584, 586, 588

Other disorders of kid ney a nd ureter  593

Urinary tract infection  599.0

Diabetes and renal complications  250.4

Chronic renal failure (ESRD)  585

Endocrine/metabolic compl ications

Dwarfism - obesity syndrome  259.4

Glycogenosis and galactosemia  271.0, 271.1

Disorders of iron metabolism  275.0

Hypercholester olemia  272.0

Hyperchylomicronemia  272.3

Hyperkalemia  276.7

Hypertriglyceridemia  272.1

Macroglobuline mia  273.3

Lanc ereaux’s disease  261

Lipidoses  272.7

Other specified e ndocrine disorders  259.8

Other and unspecified hyperlipidemia  272.4

Mixed hyperlipide mia  272.2

Renal glycosuria  271.4

Ophthalmic complications

Other retinal disorders  362

Vascular disorders of t he ir is and ciliary bod y  364.0, 364.4

Disorders of the optic nerve and visual pathways  377

Diabetes with ophthalmic complications  250.5

Cataract  366

Glaucoma  365

Visual disturbance, low vision, blindness  368 - 369

Other complications

Bacteremia, bacte rial infection, Coxsackie virus  079.2, 790.7

Candidiasis of skin a nd nails  112.3

Chronic osteomyelitis of the foot  730.17

Other and unspecified noninfectious gastroe nteritis and colitis  558.9

Impote nce of orga nic origin  607.84

Infective otitis exter na  380.1

Degenerative skin disorder s  709.3

Candidiasis of vulva and vagina  112.1

Cellulitis  681, 682

Diabetes with other specifie d manifestations  250.8

Diabetes with unspecified complication  250.9

Other bone involve ment in disease classified else where  731.8

 35

VI.  References

1 . U.S. Bureau of the Census: Population projections .  Available from

                                                      http://www.census.gov/population/www/projections/popproj.html.

                                                      Accessed October 2002

2 . American Diabetes Association .  Economic Consequences of Diabetes Mell itus in the

                                                  U.S. in 1997. Diabetes C are .  21(2):296 - 309, 1998.

3 .  Ray  N ; Willis  S, and Thamer  M : Direct and Indirect Costs of Diabetes in the United States

                                                  in 1992 .  Alexandria, VA, American Diabetes Association.  1993

4 . Karter AJ, Ferrara A, Liu JY, Moffe t HH, Ackerson LM and Selby JV: Ethnic

                                                  Disparities in Diabetic Complications in an Insured Population.  JAMA .  287(19):

                                                  2519 - 2527. 2002

5 . Kiplinger. Retirement Report . Available from

                                                  http://www.kiplinger.com/retreport/archives/2000/September/living2.htm

                                                  A ccessed October 2002

6 . Hospice Association of America.  2001.  Hospice Facts and Statistics .  Available from

                                                  http://www.nahc.org/Consumer/hpcfacts.pdf

                                                  Accessed October 2002

7 . Social Security Administration.  Annual Statistical Report on the Social Securi ty

                                                  Disability Insurance Program, 2000 .  The Office of Policy, Social Security.

                                                  Available from  http://www.ssa.gov/statistics/di_asr/2000/index.html

                                                  Accessed October 2002

8 . Social Security Administration.  Persons receiving SSDI benefits on the basis of di sability,

                                                  by specified disease, 2000 .  The Office of Policy, Social Security, 2000

9 . LifeClinic.  Insulin delivery . 2002. Available from

                                                  http://www.lifeclinic.com/focus/diabetes/supply_syringes.asp.

                                                  Accessed October 2002

10 . LifeClinic. Insulin . 2002. A vailable from

                                                  http://www.lifeclinic.com/focus/diabetes/supply_insulin.asp.

                                                  Accessed October 2002

11 . Fertig BJ, Simmons DA, Martin DB.  1995.  Therapy for Diabetes.  Diabetes in America .

                                                  Bethesda, MD, NIH publication no.  95 - 1468:519 - 540.