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Variable Rate (Poisson Regression)

Procedure < 45 years 45–54 years 55–64 years Total Percentage < 65y

Primary THA 46,900 (39,100–56,300) 202,500 (174,400–235,900) 217,700 (190,700–249,300) 891,800 (774,000–1,030,200) 52% (52.2%–52.6%)

Revision THA 3,200 (2,200–4,400) 13,200 (10,100–17,400) 16,100 (12,500–20,600) 91,400 (70,800–117,600) 36% (35.1%–36.1%)

Primary TKA 95,200 (73,900–122,900) 994,100 (856,000–1,158,800) 1,300,200 (1,149,400– 4,344,900 (3,797,600– 55%(54.8%–55.2%)
1,477,500) 4,994,900)

Revision TKA 16,300 (11,000–24,200) 102,300 (77,000–137,700) 93,000 (72,700–120,800) 339,000 (258,500–451,100) 62% (62.2%–62.7%)

Table 1  Projected demand by age group by 2030 – variable rate projections

Constant Rate (2004-2006 average)

Procedure < 45 years 45–54 years 55–64 years Total Percentage < 65 years

Primary THA 15,600 (12,200–19,000) 31,000 (25,100–36,800) 62,800 (51,500–74,100) 345,700 (285,300–406,000) 32% (31.1%–32.0%)

Primary THA 2,700 (1,800–3,700) 4,600 (3,300–6,000) 8,500 (6,200–10,800) 59,000 (43,600–74,300) 27% (25.9%–27.5%)

Primary TKA 9,800 (7,600–12,000) 51,500 (42,900–60,100) 162,300 (137,300–187,400) 792,200 (668,700–915,700) 28% (28.1%–28.3%)

Primary TKA 1,700 (1,000–2,400) 5,300 (3,800–6,800) 12,500 (9,400–15,600) 64,600 (47,900–81,100) 30% (29.7%–30.5%)

Table 2  Projected demand by age group by 2030 – constant rate projections

(TKA) procedures will come from
patients younger than 65 years. 

“Improving implant reliability
and survivorship will be critical in
light of the current and anticipated
demand for TJR procedures from
patients younger than age 65,” said
Dr. Kurtz.

In addition, Dr. Kurtz said that
the trend may affect physician
reimbursement.

“The findings are expected to
have implications in the private
coverage and reimbursement of
TJR procedures in the future,” said
Dr. Kurtz. “Patients younger than
65 years are not typically covered
by Medicare, which today funds
the majority of TJR procedures in
the United States. So, this raises
questions about potential problems
related to funding for these proce-
dures in the future.”

The next 10 years
Dr. Kurtz and his colleagues
projected that more than 50 per -
cent of the demand for primary
total hip arthroplasty (THA) will
come from patients younger than
65 years by 2011. In that same
year, researchers project that
patients younger than 65 years will
comprise more than 50 percent of
the candidate population for revi-
sion total knee arthroplasty (TKA). 

By 2016, more than half of
primary TKA patients will be
younger than age 65. Demand for

this procedure is expected to grow
the fastest among patients in the
45–54 age category. Researchers
anticipate a 17-fold increase in the
number of TKAs in this age
group—from 59,077 procedures in
2006 to 994,104 procedures by
2030. The demand for primary
THA in the same age category is
projected to grow nearly 6-fold
from 2006–2030.

“Our projections are based on
the historical growth trajectory of
joint replacement surgeries,”
emphasized Dr. Kurtz. “They do
not take into account potential
limitations in the availability of
surgeons or limited economic
resources of private and public
payors and hospitals in the future.”
Both factors could affect the total
number of procedures performed. 

Calculating national 
projections for TJR
Dr. Kurtz and his colleagues used
ICD-9-CM codes to identify
primary and revision arthroplasty
surgeries performed between 1993
and 2006 as recorded in the
Nationwide Inpatient Sample
(NIS), an annual, statistically valid
survey of approximately 1,000
hospitals conducted by the Federal
Heathcare Cost and Utilization
Project. The researchers calculated
the prevalence of primary THA,
revision THA, primary TKA and
revision TKA as a function of age,

gender, race, and census region
using data on the size of each
subgroup as determined by the
Census Bureau in 1990 and 2000
as well as intra-census estimates.

Data on the future size of each
population subgroup were based
on population projections reported
by the Census Bureau.

“National TJR projections 
were obtained by summing the
projections for each subgroup, for
which both the population and the
prevalence of surgery were
modeled to vary over time using
Poisson regression,” explained Dr.
Kurtz. “Independent models were
used for primary and revision hip
and knee arthroplasty.”

Because the historical surgery
rates may not necessarily predict
future demand,  Dr. Kurtz and his

colleagues also created a more
conservative set of projections in
which the future prevalence of the
procedures was fixed at the
average performed between 2004
and 2006, according to the NIS
data. The results of both sets of
projections are summarized in
Tables 1 and 2.
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“Our projections 
are based on the
historical growth
trajectory of joint

replacement
surgeries.”

– Steven M. Kurtz, PhD
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