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Abstract
Purpose. Few estimates of the U.S. prevalence of peripheral arterial disease (PAD) have been
published. The most quoted estimate, 8 million to 12 million (the Criqui/PARTNERS number), was
calculated based on the U.S. population circa 1995. However, in the past 28 years, the population has
aged and become considerably more diabetic, 2 key risk factors for PAD. The purpose of this study
was to calculate a more accurate 2020 PAD prevalence employing the Diabetes Method and to
compare PAD prevalence by this method with those of the Criqui/PARTNERS and Nehler methods for
1995 and for the 2010 to 2030 period. Materials and Methods. The Diabetes Method calculates PAD
by age and glucose status. Employing U.S. Census Bureau data for 2010 to 2030, the U.S. population
was segmented into 2 age groups: 45 to 64 and those 65 and older. Within each of these age groups,
the population was divided into the 3 glucose states: diabetes (diagnosed and undiagnosed),
prediabetes, and normal. The percent in each age group with diabetes, prediabetes, and normal
glucose is found in the 2011-2012 National Health and Nutrition Examination Survey (NHANES) data.
For the comparative 1995 calculations, the 1995 U.S. population ages 45 to 64 and 65 and older was
segmented into the glucose prevalence reported in the 1988-1994 NHANES. PAD was calculated
according to the percentage prevalence in each glucose state. In those 65 and older, we employed the
percentage prevalence of PAD in the Cardiovascular Health Study. The percentage prevalence of PAD
by glucose status in the 45-to-64 age group was estimated based on a review of the published
literature. Results. The number of U.S. citizens with PAD in 1995 and in the 2010 to 2030 period was
calculated based on the percentage prevalence by age group in the 1985 Criqui study, the source of
the 8 to 12 million estimate, and in those ages 40 and older found in the Nehler study. In 1995,
according to the Diabetes Method, 11 million U.S. citizens had PAD. This compares with the 8 to 12
million calculated by the Criqui/PARTNERS method and the 13 million calculated by the Nehler
method. By 2020, the Diabetes Method PAD prevalence rose to 21 million. Modifying the Diabetes
Method calculations to include a higher prevalence found in recent Medicare data results in an even
greater number with PAD, or 26 million. In contrast, the 2020 PAD prevalence was 12 million to 19
million and 19 million calculated by the Criqui/PARTNERS and Nehler methods, respectively.
However, for several reasons, the Criqui/PARTNERS and Nehler methods underestimate PAD
prevalence. Conclusion. We conclude that current PAD prevalence is significantly higher than
commonly stated. At least 21 million currently have PAD, and prevalence could exceed 26 million. 

Introduction
Historically, atherosclerotic lower-extremity peripheral arterial disease (PAD) has been
underappreciated compared with coronary artery disease and stroke. More recently, there is an
increasing recognition that PAD is an important cause of cardiovascular morbidity and mortality, as
well as a leading cause of physical disability due to impaired physical function and activity.

It is important to understand the magnitude of the PAD burden in the overall population. This reflects
the fact that recognition of PAD is necessary to prescribe evidence-based cardiovascular treatments
and lifestyle changes to reduce cardiovascular events and improve physical function.
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Those with asymptomatic/atypical disease (AS/AT) should be identified, as well as those who
experience the leg symptoms of intermittent claudication (IC) and critical limb ischemia (CLI). This
reflects the fact that AS/AT patients have significantly higher mortality and cardiovascular event rates
than age-matched controls.

Patients with AS/AT account for the majority of PAD, and both have an ankle-brachial index (ABI) less
than 0.90. However, AS patients do not have exertional limb symptoms, while AT patients have
exertional symptoms that are not IC. Both have functional impairment, mobility loss, reduced leg
strength, and ischemic changes to nerves and muscle.

Unfortunately, existing data on PAD estimates have become outdated. Few estimates of the U.S.
prevalence of PAD have been published. The most quoted estimate, 8 million to 12 million, was first
published in the PAD Awareness, Risk, and Treatment: New Resources for Survival (PARTNERS)
study.  Although published in the PARTNERS study, the 8 to 12 million number was not based on the
results of that study  The source of the estimate was the percentage prevalence found in the 1985
Criqui San Diego Study.  This is designated the Criqui/PARTNERS number.

The Criqui/PARTNERS estimate was calculated using the U.S. population circa 1995.  However, in
the past 28 years, the population has aged and diabetes is more prevalent—two key risk factors for
PAD.

Because of the above, we believe that the number of U.S. citizens with PAD is likely considerably
higher than 8 to 12 million. Others have also noted that more current PAD estimates are needed.  In
order to calculate current PAD prevalence more accurately, we developed the Diabetes Method.

Diabetes Method
The Diabetes Method is a population-based method that calculates the prevalence of PAD by age and
glucose status.  The Diabetes Method is as follows: Employing U.S. Census Bureau data for 2010
to 2030, the U.S. population is segmented into 2 age groups: 45 to 64 and those 65 and older.  Within
each of these age groups, the population is divided into the 3 glucose states: diabetes (diagnosed and
undiagnosed), prediabetes, and normal. Prediabetes is characterized as impaired fasting glucose or
impaired glucose tolerance. The percentage in each age group with diabetes, prediabetes, and
normal glucose is found in the 2011-2012 National Health and Nutrition Examination Survey
(NHANES) data.

PAD is calculated according to the percentage prevalence in each glucose state. In those 65 and
older, we employed the percentage prevalence of PAD in the Cardiovascular Health Study (CHS). In
people with diabetes, PAD was present in 31%. In both those with prediabetes and those with normal
glucose, PAD prevalence was 11%. To the best of our knowledge, no more recent U.S. research has
been published that specifies prevalence of PAD by glucose status.

The percentage prevalence of PAD by glucose status in the 45-to-64 age group was estimated based
on a review of the published literature.  A detailed discussion and analysis of these can be found in
our previous publications.

In people with diabetes, PAD prevalence is between 1.7 to 3.0 times higher than in those with normal
glucose. Furthermore, the duration of diabetes impacts PAD prevalence, with longer duration
associated with increased prevalence.

Specific percentages employed in the Diabetes Method calculations are PAD present in 27% of those
with diabetes, 11% of those with prediabetes, and 10% of those with normal glucose.  

Glucose Status by Age Group
Table 1 displays the specific NHANES glucose prevalences by age group that were employed to
calculate PAD in 1995 and in the 2010 to 2030 periods. The 2010 to 2030 PAD calculations are based
on the glucose prevalences found in the 2011-2012 NHANES data.  Between 1995 and 2012, the
prevalence of diabetes doubled in the 45-to-64 age group, expanding from 8.7% to 17.5%. In older
adults, diabetes prevalence almost doubled, from 18.6% to 33.0%, over the 17-year period.
Amazingly, by 2012 less than 18% of the older patients had normal glucose.
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The 1995 glucose prevalences are those reported in the 1988-1994 NHANES.  These were basis for
the 1995 PAD calculations, which were compared with the Nehler and Criqui/PARTNERS
estimates.  In those ages 65 and older, glucose categories were as reported.
For the 45-to-64 age groups, the three 1995 glucose categories were estimated based on the
prevalence reported in the same NHANES study for those ages 40 to 59 and those 60 and older.

These estimates are likely conservative. For example, total diabetes was present in 8.8% of those
ages 40 to 59 and 19.0% of those 60 and older.  This compares with the 8.7% and 18.6% we
employed for those ages 45 to 64 and 65 and older, respectively.

PAD Prevalence by Age and Glucose Status
The results are shown in Table 2. Between 1995 and 2020, U.S. PAD prevalence increased from 11.3
million to 21.0 million. Based on the aging population, by 2030 the number with PAD is projected at
23.8 million.

Back testing the 2020 Diabetes Method numbers, 18% of those ages 65 and older have PAD. This
includes symptomatic as well as asymptomatic/atypical disease. In addition to the original PAD
prevalences calculated using the glucose status found in the 2011-2012 NHANES, Table 2 displays
the 2020 to 2030 PAD prevalence calculated using the age-based glucose prevalence found in the
more recent 2017-2020 NHANES data  In the 2017-2020 NHANES, diabetes and prediabetes were
18.9% and 44.8%, respectively, in the population ages 45 to 64, and 29.2% and 48.8%, respectively,
in those ages 65 and older.

Employing the 2017-2020 NHANES glucose states results in little difference in PAD prevalence for the
2020 to 2030 period, or a variance of approximately 200,000 to 400,000.

In 2 recent publications, PAD prevalence in those ages 65 and older was 13.5% and 27.7%.  Since
PAD was defined as claims for inpatient and outpatient diagnosis and treatments, the 13.5% figure
undercounts the percentage with PAD.  This reflects the fact that AS/AT patients, or the majority of
those with PAD, were not included.

In primary care medical practices, 30% to 60% of PAD patients are AS, reporting no exertional leg
symptoms. Approximately 45% to 50% have AT disease, reporting exertional leg symptoms that are
not consistent with classic intermittent claudication.
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The higher 27.7% prevalence was the result of screening 192,500 U.S. Medicare Advantage
beneficiaries aged 65 and older in the Optum HouseCalls program between April 1, 2017, and
February 1, 2019. Notably, screening was performed with a plethysmography system (QuantaFlo-
Semler Scientific). Using contrast angiography as the reference, a plethysmography index value of
0.99 or less has a sensitivity of 86.0%, a specificity of 100%, and an accuracy of 87.5% to detect
PAD.

Applying the 27.7% percentage to the 2020 population ages 65 and older results in 15.2 million older
adults with PAD. Adding this to the Diabetes Method prevalence in those ages 45 to 65 yields a total of
26.4 million with PAD, which is 5.4 million higher than the Diabetes Method estimate.

Comparison of Diabetes Method, Criqui/PARTNERS, and Nehler PAD
Prevalence
Since the 8 to 12 million Criqui/PARTNERS number remains the most quoted, we compared it with the
numbers derived by the Diabetes Method as well as the population-based numbers calculated
employing the Nehler percent prevalence in the population ages 40 and older.

Table 3 displays PAD prevalence for 1995 and the 2010 to 2030 periods calculated by 3 methods:
Diabetes Method, Criqui/PARTNERS, and Nehler Method. The Diabetes Method estimates are based
on the population ages 45 and older, while the Criqui/PARTNERS and Nehler Method numbers are
based on the population ages 40 and older.

Criqui/PARTNERS Study
Although the 8 to 12 million PAD estimate was published in the PARTNERS study, it was not based on
the results of that study.  The source of the estimate was the percentage prevalence found in the 1985
Criqui San Diego Study.

The San Diego study was conducted in 613 white, upper-middle class subjects ages 38 to 82 residing
in Southern California. PAD was defined as an ABI less than 0.80; the definition also included a series
of 4 noninvasive tests.  The study concluded that 11.7% of those ages 40 and older had PAD. By age
group, the percentage prevalences were: 2.5% in those 40 to 59, 8.3% in those 60 to 69, and 18.8% in
those 70 and older.

These percent prevalence estimates are likely to be low, which reflects several factors. Employing an
ABI less than 0.80 is a more restrictive definition than an ABI less than 0.90, which is normally the ABI
cut-point employed in PAD epidemiological studies  Because PAD is significantly more
prevalent in African Americans, prevalence based on Whites only will understate the number of U.S.
citizens with PAD.

No specific population-based estimate of PAD prevalence was published in the 1985 study, or in any
of the subsequent studies by Criqui and colleagues. It appears that the calculation was made at some
later date for inclusion into the discussion section of the PARTNERS study. The calculations appear to
be based on the U.S. population circa 1995. Email correspondence with Criqui and Hiatt on April 8,
2011, was unable to specify a date for the estimate or a year on which it was based.

3

6,7,31

7,31

6

7

7

7

.13-16,21

34

https://d148x66490prkv.cloudfront.net/hmp_ln/inline-images/Screenshot%202023-04-10%20at%204.42.29%20PM.png
https://d148x66490prkv.cloudfront.net/hmp_ln/inline-images/Screenshot%202023-04-10%20at%204.42.29%20PM.png
https://d148x66490prkv.cloudfront.net/hmp_ln/inline-images/Screenshot%202023-04-10%20at%204.42.29%20PM.png
https://d148x66490prkv.cloudfront.net/hmp_ln/inline-images/Screenshot%202023-04-10%20at%204.42.29%20PM.png


Notably, the 1995 Diabetes Method estimate of 11 million falls in the middle of the 8 to 12 million
range. The Diabetes Method numbers for 2010 and 2015 are in line with the high end of the
Criqui/PARTNERS range for those years. This reflects a combination of the increasing prevalence of
diabetes from 1995 to 2012 and the aging of the U.S. population.

In the 2020 to 2030 period, the divergence widens due to the aging of the U.S. population. In 1995,
13% of the total population was 65 and older. By 2015, the percentage increased to 15%, and by 2030
is expected to rise to 21%.

Nehler Study
The 2014 study by Nehler and colleagues examined the epidemiology of PAD and CLI in a large
insured national population. This was a retrospective cohort analysis of adults with commercial,
Medicare supplemental, or Medicaid health insurance with 12 months of continuous coverage who
had at least 1 health care claim for PAD or CLI from January 1, 2003, through December 31, 2008. In
the population ages 40 and older, average total PAD prevalence was 12.02%.

Applying the 12.02% prevalence to the 1995 population ages 40 and older results in 13 million with
PAD. For the years 2010 to 2030, the Nehler PAD estimates are at the high end of the range
calculated by the Criqui/PARTNERS prevalences.

The PAD estimates based on the Nehler study are somewhat lower than those calculated by the
Diabetes Method. One factor is that the Diabetes Method numbers represent all patients, whether
diagnosed and treated. In contrast, the Nehler numbers represent insured patients who are diagnosed
and treated.

The growing difference between the Diabetes Method and Nehler numbers in the 2015 to 2030 period
reflects 2 factors: the impact of the aging population and the impact of glucose status. The number of
those who have the highest prevalence of PAD—the population ages 65 and older—is expected to
increase from 31% of those ages 40 and older in 2015 to 41% by 2030.

The Nehler calculation is based on the entire population ages 40 and older and does not distinguish
between differences in age-related prevalence. Furthermore, the Nehler calculations do not account
for the higher prevalence of PAD in those who have diabetes, which is especially significant in older
adults. For example, the CHS found that 31% of those with diabetes who were ages 65 and older had
PAD vs 11% of those with normal glucose. By gender, PAD prevalence in the elderly was 29% in
males and 33% in females.

Conclusions
According to the Diabetes Method, 21 million U.S. citizens ages 45 and older had PAD in 2020, up
substantially from 11.3 million in 1995. Modifying the Diabetes Method calculations to include the
higher prevalence found in recent Medicare data results in an even greater number of those with PAD
in 2020, or 26 million.

In 1995, the Diabetes Method’s 11.3 million prevalence agrees with the most frequently quoted PAD
estimate, 8 to 12 million, which was calculated based on the U.S. population circa 1995. Current PAD
prevalence appears to be significantly higher than commonly stated. n
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