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Abstract

Background: As the U.S. population ages, the number of hip and knee arthroplasties is expected
to increase. Because surgical site infections (SSlIs) following these procedures contribute
substantial morbidity, mortality and costs, we projected SSls expected to occur from 2020 through
2030.

Methods: We used a stochastic Poisson process to project the number of primary and revision
arthroplasties and SSls. Primary arthroplasty rates were calculated using annual estimates of hip
and knee arthroplasty stratified by age and gender from the 2012-2014 Nationwide Inpatient
Sample and standardized by census population data. Revision rates, dependent on time from
primary procedure, were obtained from published literature and uniformly applied for all ages and
genders. Stratified complex SSI rates for arthroplasties were obtained from 2012-2015 National
Healthcare Safety Network data. To evaluate the possible impact of prevention measures, we re-
calculated the projections with a SSI rate reduced by 30%, the national target established by the
U.S. Department of Health and Human Services (HHS).

Results: Without a reduction in SSI rates, we projected an increase in complex SSls following
hip and knee arthroplasty of 14% between 2020 and 2030. We projected a total burden of 77,654
SSls, but meeting the 30% rate reduction could prevent 23,297 of these SSls.

Conclusions: Given current SSI rates, we project that complex SSI burden for primary and
revision arthroplasty may increase due to an aging population. Reducing the SSI rate to the
national HHS target could prevent 23,000 SSls and reduce subsequent morbidity, mortality and
Medicare costs.

Introduction

Hip and knee arthroplasties improve the quality of life for patients who receive elective
surgery.1-2 The demand for arthroplasty is anticipated to increase due to the aging U.S.
population and projected increases in obesity prevalence, leading to a concomitant increase
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in the incidence of SSI1.3-10 As of 2009, for every 1,000 hip and knee arthroplasties, roughly
6.9 patients developed a complex surgical site infection (SSI).11 SSls are associated with
increased perioperative mortality rate, length of stay, cost of in-hospital care and additional
procedures to address the infection.12 To try to reduce these burdens, the U.S. Department of
Health and Human Services (HHS) has established a goal of lowering SSI rates by 30% by
year 2020 in the National Action Plan to Prevent Health Care-Associated Infections: Road
Map Elimination (HAI Action Plan).13

Previous studies have reported current SSI rates while assessing the infection burden®11.14;
however, these rates do not incorporate changes over time in burden and trends of
arthroplasties and SSIs. Without considering how changes in population denominators over
time will affect the numbers of arthroplasties performed or the risk of SSI, we cannot
reliably demonstrate the potential increase in infection and economic burden. Common
conditions such as obesity and diabetes have been associated with SSIs and may be changing
at the population level.5-10 Burden estimates incorporating such information could be used
to set healthcare- associated infection (HAI) policy and identify facilities for targeted
intervention.1516

To estimate the potential impact of achieving the HHS goal for lowering SSIs while
accounting for underlying time trends in population counts and intensity of arthroplasty, this
analysis projected primary and revision hip and knee arthroplasty SSls using estimated and
targeted SSI rates from 2020 through 2030 and assessed trends over time. We also assessed
the effect of potential trends in comorbidities, by conducting a secondary analysis modelling
increasing obesity using BMI-stratified rates.

Methods

We used a stochastic Poisson process to model the number of primary and revision hip and
knee arthroplasties and subsequent SSls. Surgery and SSI burden was projected annually
using 4 separate Poisson models: primary knee, primary hip, revision knee, and revision hip.
Arthroplasty rates were applied to the baseline population to create a cohort of individuals
who had surgery. The SSI rates were then applied to the resulting cohort. This cycle was
repeated annually with the baseline population aging by one year, excluding individuals who
died or previously had surgery and including individuals who aged into each cohort (Fig. 1).
A second cohort of patients who have previously had an arthroplasty were included in a
separate model that applied rates of revision arthroplasties and subsequent SSls in the same
manner. Mathematical computations are described more fully in the Appendix. We selected
a static model because (1) the infection rates were low, (2) SSls have different infection
etiologies, and (3) previous studies have shown clustering has little effect on overall
infection rates.1’

Each model was run from January 1, 2020 through December 31, 2030. We used the most
recently available data for arthroplasty and SSI rates, as described in the Model Inputs
section. Age and gender cohorts were defined as males and females restricted to four age
categories: 18-44, 45-64, 65-84 and over 85 years old.
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Confidence intervals were calculated for each annual estimate by combining the parameter
and Poisson variance. The Poisson variance of each projection was equal to the mean of the
projection. Parameter variance was estimated using a bootstrapping method. We assigned a
normal distribution to each age- and gender-stratified arthroplasty and SSI rate based on
their mean and standard deviation. Next, we ran 1,000 trials of the Poisson process,
randomly selecting rates from each normal distribution. We estimated our parameter
variance as the variance of these trials.

Model Inputs

Primary Procedures—For our primary arthroplasty models, we created a synthetic
population to match the 2015 U.S. Census Bureau population projections for each birth
cohort, stratified by age, sex, race, and Hispanic ethnicity.18 Our population of adults
increased from 247,733,509 in 2015 to 268,898,729 in 2030.

Primary arthroplasty rates were estimated for years 2012 to 2014 for each age and gender
cohort from the National Inpatient Sample (NIS). The number of arthroplasties were
identified using /nternational Classification of Disease, Ninth Revision, Clinical
Modification (ICD-9-CM) procedure codes located in any position on the discharge record.
For hip arthroplasty, we used codes for primary total hip replacement (81.51) and primary
partial hip replacement (81.52); for knee arthroplasty we used the code for primary knee
replacement (81.54). Hip and knee arthroplasties were standardized by resident population
estimates (i.e. number of arthroplasties divided by number of residents for each cohort) from
the U.S. Census, and then averaged across years 2012 to 2014. These averages were input
into the model as time-constant primary procedure rates. We only considered inpatient
procedures, as outpatient procedures are rare (0.75%-6.2% of hip and knee arthroplasties).
Some studies have shown no significant difference between adverse events following
outpatient vs. inpatient surgery, however outpatient surgical patients tend to have fewer risk
factors for surgical complications.19:20

The SSI rates were estimated from National Healthcare Safety Network (NHSN) data
following primary hip and knee arthroplasty for years 2012 through 2015 stratified by age
and gender. Counts of complex SSIs (i.e. deep incisional and organ/space SSls identified
within 90 days of the operative procedure) were standardized by NHSN arthroplasty totals,
averaged across years 2012 through 2015, and were input into the model as time-constant
infection rates.2!

For this analysis, to increase precision in the stratified rate estimates, we used constant SSI
rates estimated from pooled 2012-2015 NHSN data for each gender and age strata. Overall,
our pooled infection rate (0.56% for hips and 0.33% for knees) did not significantly differ
from 2015 estimates (p>0.05 for both hips and knees). Thus, we used the overall pooled
rates in our modeling.

Revision Procedures—Revisions are an infrequent outcome of a primary arthroplasty
and can occur at any time following the initial arthroplasty.22 We created a cohort of
individuals eligible for a revision who had previously had a primary procedure. This cohort
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was estimated from 2000 through 2014 using the NIS, and obtained from our primary
arthroplasty model from 2015 onward.

Revision rates were based on published literature sources estimating the risk of revision
following primary arthroplasties. Sources showed similar rates of revision for hip and knee
arthroplasty (ranging from 81.2%-96% implant survival at 10 years).22-26 For this study, we
applied rates from Katz, et al. to all age and gender cohorts for all arthroplasties.?2 We
selected the data from Katz, et al. because their rates were calculated using a large
administrative dataset (vs a single facility) over a 12 year time period.

Revision SSI rates were estimated from NHSN data following revision hip and knee
arthroplasty for years 2012 through 2015 stratified by age and gender. We utilized SSI
counts standardized by NHSN arthroplasty totals, averaged across years 2012 to 2015, and
input into the model as time-constant infection rates.

Mortality Rate—Background mortality was obtained from the U.S. Census Bureau
estimates and projections for 2000 through 2030 stratified by year of age (until age 85 where
the mortality rate applied to age 85 and over). The model applied the mortality rate to
individuals in the simulated baseline population who had not already received an
arthroplasty (primary or revision dependent on model) based on the current year and current
age of the individual.

HHS Action Plan Goals—To assess the potential impact the HHS target rate reduction
would have on SSI burden from 2020 to 2030, we reduced each stratified rate in our model
by 30% beginning in 2020 and sustained through 2030. We compared these results with the
original projections.

Obesity Rate—To assess the model’s sensitivity to changes in comorbidities, we
conducted a secondary analysis utilizing projected obesity increases and stratified obesity
rates. Finkelstein, et al. projected that obesity (defined as BMI > 30) would increase from
34% in 2015 to 42% in 2030.27 Using these projections, we stratified the baseline population
into non-obese and obese. We obtained stratified relative risks for obese and non-obese
populations for primary arthroplasties using 2012-2014 Cerner HealthFacts, a large
electronic health records database. We estimated BM-stratified SSI rates from 2012-2015
NHSN data. We applied these relative risks as multipliers to our previous primary
arthroplasty and SSI rates to calculate the estimated obese and non-obese arthroplasty and
SSI rates. The result was a baseline population, arthroplasty, and SSI rate for each gender,
age and BMI cohort (Appendix Table 1). We ran the primary model with the new cohorts
with and without increasing population obesity rates from 2015 through 2030.

Results

Our model projected 15,820,475 primary and revision hip and knee arthroplasties and
77,653 subsequent SSls from 2020 through 2030. The number of arthroplasties increased
13%, with a 14% increase in total SSls, representing 179,106 additional arthroplasties and
937 additional SSls in 2030 compared to 2020. (Figure 2, Appendix Table 2)
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Primary and revision hip arthroplasties combined were projected to increase by 15% and
subsequent SSls increased by 16% to 4,063 infections in 2030 (Figure 2, Appendix Table 2).
The model projected primary and revision knee arthroplasties would increase by 12% and
subsequent SSls following knee arthroplasties would increase by 13%, with 3,443 SSls in
2030 (Figure 2, Appendix Table 2). Furthermore, SSls following hip arthroplasties
contributed 54% of the total SSls following arthroplasties.

Arthroplasty revisions accounted for 10% of all arthroplasties (1,512,661 cumulative
revisions across all years). From 2020 through 2030, the model projected revisions would
increase 23% (Figure 2, Appendix Table 2). SSls following revision increased by 21% and
accounted for 26% of all SSls (Figure 2, Appendix Table 2).

Most arthroplasties and SSIs were performed on patients aged between 65 and 84 years. The
percent of the total arthroplasties and SSls increased between 2020 and 2030, from 52% and
59% of total arthroplasties and SSls respectively in 2020 to 59% and 65% in 2030 (Figure
3). (Table 1)

Assuming the HHS targeted goal of a 30% reduction in SSI rates is achieved, our model
projected an average total of 54,356 SSls (Table 2), or 23,297 fewer SSls over 11 years.

An increased obesity rate contributed 796,840 more arthroplasties from 2020 through 2030
(Table 3) than if the obesity rate remained stable. Similarly, 5,570 additional SSls (Table 3)
were projected.

Discussion

Summary of Results

The results of our study provide overall arthroplasty and SSI burden projections for the years
2020 through 2030, assuming constant rates. We project a 13% increase in arthroplasties and
14% increase in SSls, with 60—70% of arthroplasties and SSIs occurring in the 65 and older
age group. Our model demonstrates that even with stable arthroplasty and SSI rates,
demographic changes in the U.S. population will result in more arthroplasties and SSls, as
well as an increased public health burden. The HHS previously set a target for a 25%
reduction from 2009 SSI rates, and only achieved an 18% reduction by 2014.13 In an update
to the HAI Action Plan, the HHS defined a new target of a 30% reduction from 2015 SSI
rates. This study shows achieving this goal would prevent 23,000 SSIs, demonstrating the
importance of prevention in reducing the health and subsequent economic impact of SSls.

Public Health Impact

Our study predicts burden for attributable SSlIs following hip and knee arthroplasties
(including only the first arthroplasty revision). While our burden estimates for procedures
and infections may represent a subset of other estimates?® because we selected only complex
SSls as defined by NHSN?! following hip and knee arthroplasty, we feel these infections are
more influential as they represent more severe and costly infections occurring in common
procedures. It is important to understand the burden of this subset of infections, because
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NHSN infection rates are used by HHS to track progress on eliminating HAIs, and represent
areas of measured improvement.

When developing HAI interventions, policy makers set health priorities for prevention. The
CDC recommends that states identify priority infections when developing their policy
interventions.16 Estimates of future burden may help prioritize the development of new and
improved prevention strategies. Identifying facilities with a higher burden of SSis will
become increasingly important in future years as burden increases. Comprehensive
guidelines on strategies to reduce SSIs were recently updated with specific
recommendations for infections following prosthetic joint arthroplasties that have the
potential to reduce rates of these infections.2? Investment in these recommendations may
decrease patient morbidity and save substantial hospital costs.

However, SSls are relatively rare in comparison to other HAIs. Using national estimates
derived from the 2011 multistate point-prevalence survey for central line-associated
bloodstream infections (CLABSISs), we would expect 171,600 total CLABSIs across 11
years versus roughly 78,000 SSls following hip and knee arthroplasty procedures alone.30
However, SSls are a significant component of the overall burden of HAI costs, and account
for anywhere from 3 to 22 times the patient hospital costs of more common conditions such
as CLABSIs, ventilator-associated pneumonia, catheter-associated urinary tract infections
and Clostridium difficile infections.3! Additionally, SSls continue to accrue costs long after
the initial diagnosis and treatment. Yi et al.1* found that patients who had SSI following hip
and knee arthroplasty procedures required $53,470 in excess Medicare reimbursement in the
four years following a procedure, in comparison to those who did not experience an SSI.

Medicare will be responsible for much of the costs associated with SSls following hip and
knee arthroplasty. In 2014, Medicare paid for 55% of knee arthroplasties and 59% of hip
arthroplasties claims nationally32, and our model shows that the majority of SSIs from 2020
through 2030 following arthroplasties would occur in a Medicare-eligible population
(patients age 65 and older). Multiplying the likely proportion of SSis paid for by Medicare
by Yi et al’s excess Medicare reimbursement, we found Medicare would likely be
responsible for > $2.4 billion in reimbursements attributable to SSIs from 2020 through
2030. Although we do not have an estimate for private payer reimbursement, extrapolating
the Medicare reimbursement amount to the total population translates to $4.2 billion in
reimbursement (by both private and Medicare insurance) attributable to SSls following hip
and knee arthroplasty.

Rate Reduction Impact

We project achieving the HHS goal of a 30% reduction in the rate of SSlIs would prevent >
20,000 SSis following hip and knee arthroplasty alone and may have substantial impact on
subsequent patient morbidity and hospital costs. Reaching the goal could result in $712
million savings in Medicare reimbursement (assuming $53,470 in Medicare reimbursement
per SSI).14 Notably, these infections represent only a small portion of the total number of
SSls. Extrapolating that cost number to the total population could result in a reduction of
$1.2 billion in total reimbursement.
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Our analysis has several limitations that should be considered. Our study assumed stable
rates obtained from historical data and published literature for arthroplasties and SSls,
stratified by age, gender, and obesity status. Our infection rates relied on self-reported
surveillance data from NHSN. We did not account for rate changes due to outside factors
suggested by other studies including increasing demand for the surgery or comorbidities,
such as diabetes, depression or cardiac arrhythmia,>~10 which we would expect to lead to
increases in arthroplasties and SSlIs (similar to our obesity analysis). Additionally, our
arthroplasty rates did not include outpatient or same-day discharge surgeries (0.75-6.2% of
hip and knee arthroplasties) which are infrequent but may potentially increase in the future.
Thus, our projections may have been underestimated.9:33 Due to data limitations, we were
unable to directly track patients across time or to obtain revision rates; thus, we estimated a
revision rate from Medicare claims data for all procedures, regardless of payer.22 Also, data
regarding SSls resulting from a revision arthroplasty can also be difficult to obtain. NHSN
definitions state that if several procedures are performed on different dates prior to an
infection, the SSI is attributed to the most recent procedure prior to the infection date.
Additionally, if evidence of an infection is present at the time of the procedure, an SSI will
be attributed to that procedure.?!

Despite low and constant rates, this analysis projected an increased SSI burden in the years
2020 through 2030 from hip and knee arthroplasty. Subsequent hospital and Medicare costs
may increase by millions of dollars due to SSls following arthroplasty and the growing
population over the age of 65. Achieving SSI prevention goals may have a substantial impact
on reducing HAI burden.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline Arthroplasty Rate

Population

Mortality Rate SSI Rate
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Baseline
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Following Year

No Surgical Site Surgical Site
Infection Infection

Figure 1.
Flow chart depicting general model for obtaining annual arthroplasty and surgical site

infection (SSI) counts. Arthroplasty rates were applied to the baseline population, and SSI
rates are applied to this resulting population receiving arthroplasties. Mortality rates were
not applied to individuals between arthroplasty and SSI branches (by definition 90 days or
less). The cycle was repeated annually, with the baseline population as the population aged 1
year from the previous year without an arthroplasty or death. The model was run separately
for primary and revision hip and knee arthroplasty (4 separate models).
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Figure 2.
Projected 2020 to 2030 complex surgical site infections (SSlIs) following primary and

revision hip and knee arthroplasty with 95% confidence intervals.
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Figure 3.
Comparison of the percent of projected hip and knee arthroplasties and surgical site

infections (SSIs) in each age cohort between 2020 and 2030.
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AgeCohort | Gender | Primary Arthroplasty Rate” | Primary SSI Rate”™ | Revision Arthroplasty Rate” | Revision SSI Rate"™
Hip Arthroplasty

18-44 Male 0.02% 0.52% 2%/1.5%/1% 2.03%
45-64 Male 0.19% 0.54% 2%/1.5%/1% 2.05%
65-85 Male 0.46% 0.58% 2%/1.5%/1% 1.79%
85+ Male 0.76% 0.63% 2%/1.5%/1% 1.85%
18-44 Female 0.01% 0.61% 2%/1.5%/1% 1.83%
45-64 Female 0.18% 0.56% 2%/1.5%/1% 2.05%
65-85 Female 0.64% 0.50% 2%/1.5%/1% 1.63%
85+ Female 1.02% 0.56% 2%/1.5%/1% 1.42%
Knee Arthroplasty

18-44 Male 0.01% 0.66% 2%/1.5%/1% 2.26%
45-64 Male 0.26% 0.44% 2%/1.5%/1% 1.55%
65-85 Male 0.76% 0.35% 2%/1.5%/1% 1.28%
85+ Male 0.28% 0.45% 2%/1.5%/1% 0.88%
18-44 Female 0.01% 0.37% 2%/1.5%/1% 0.72%
45-64 Female 0.39% 0.29% 2%/1.5%/1% 1.12%
65-85 Female 1.07% 0.22% 2%/1.5%/1% 0.92%
85+ Female 0.26% 0.22% 2%/1.5%/1% 0.84%

*
Primary arthroplasty rates were obtained using the 2012-2014 National Inpatient Sample

Hok

Primary and revision SSI rates were obtained from the 2012—-2015 National Healthcare Safety Network

HokA

Revision arthroplasty rates were obtained from Katz et al.22 Rates were dependent on the time following a primary arthroplasty so we applied

different rates to patients one year following an arthroplasty, two years following an arthroplasty, and then all subsequent years following an

arthroplasty
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Comparison of projected 2020 to 2030 primary and revision hip and knee arthroplasty surgical site infections
(SSls) with and without an infection rate reduction of 30%.

| 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | Total
All Arthroplasties
SSls without rate reduction 6,569 | 6,671 | 6,773 | 6,874 | 6,972 | 7,076 | 7,171 | 7,262 | 7,349 | 7,430 | 7,506 | 77,654
SSls with rate reduction 4598 | 4670 | 4741 | 4812 | 4881 | 4,953 | 5,020 | 5,083 | 5144 | 5200 | 5254 | 54,356
fjj,’j Cp[;g,'l/e”m” with rate 1971 | 2001 | 2032 | 2062 | 2001 | 2123 | 2151 | 2179 | 2205 | 2230 | 2252 | 23297
Primary and Revision Arthroplasties
Hip SSls without rate 3510 | 3567 | 3,624 | 3682 | 3,738 | 3,798 | 3.854 | 3,900 | 3,964 | 4,015 | 4,063 | 41,724
Hip SSls with rate reduction 2457 | 2,497 | 2,537 | 2,577 | 2,617 | 2,658 | 2,698 | 2,736 | 2,775 | 2,810 | 2,844 | 29,206
SSIs prevented with rate 1,053 | 1070 | 1,087 | 1105 | 1121 | 1,140 | 1,156 | 1,173 | 1,189 | 1205 | 1219 | 12518
reduction
Knee SSls without rate 3059 | 3,204 | 3,149 | 3,192 | 3234 | 3278 | 3317 | 3,353 | 3385 | 3,415 | 3443 | 35,929
Knee SSIs with rate reduction | 2,141 | 2,173 | 2,204 | 2,235 | 2,264 | 2,295 | 2,322 | 2,347 | 2,360 | 2,390 | 2,410 | 25,150
SSls prevented with rate
o 918| 931 | oa5| 957| 97| 983| 995 | zoos | 1016 | 1025 | 1,033 | 10779
Primary Arthroplasties
:Lpuftsi(';""“h"”t rate 2674 | 2,708 | 2,745 | 2,782 | 2,818 | 2,859 | 2,898 | 2,936 | 2,976 | 3011 | 3,046 | 31453
Hip SSls with rate reduction 1,872 | 1,896 | 1,921 | 1,947 | 1,973 | 2,002 | 2,029 | 2,055 | 2,083 | 2,108 | 2,132 | 22,018
SSIs prevented with rate
e goz| s12| s24| 35| ea5| 57| se9| ssz| 93| 03| 914 9435
Knee SSis without rate 2,216 | 2,238 | 2,263 | 2,286 | 2,309 | 2,335 | 2,358 | 2,379 | 2,397 | 2,414 | 2430 | 25,625
Knee SSIs with rate reduction | 1,551 | 1,567 | 1584 | 1,600 | 1,616 | 1,635 | 1,651 | 1,665 | 1,678 | 1,690 | 1,701 | 17,938
SSIs prevented with rate
i 665 | 671 | 679| es6| 93| 0| 77| 14| 79| 24| 29| 7687
Revision Arthroplasties
Hip SSls without rate 836 | 850 | 80| o900 | 920 | 938 | 9s6 | 973 | 989 | 1,003 | 1,017 | 10271
reduction
Hip SSls with rate reduction se5 | 601 | 616 | 630 | 644 | 657 | 69| 681 | 692 | 702 | 712 | 7,189
SSIs prevented with rate
e 51| 258 264| 20| 27| 81| 287\ 292| 297| 01| 05| 3082
Knee SSIs without rate 843 | 865 | 887 | 906 | 925 | 943 | 950 | 974 | 988 | 1,001 | 1,012 | 10303
reduction
Knee SSIs with rate reduction 500 | 606 | 621 | e35 | 648 | 660 | 671 | 682 | 691 | 700 | 708 | 7212
SSIs prevented with rate
e 253 | 259 ze6| 271 | 77| 83| z88| z292| 297| 01| 04| 3001
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Comparison of projected 2020 to 2030 primary and revision hip and knee arthroplasties and surgical site
infections (SSIs) with and without an increasing rate of obesity in the baseline population

| 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | Total
Hip Arthroplasties
Increasing obesity rate | 492,153 | 498,827 | 505,966 | 513,163 | 520,269 | 528,167 | 535,599 | 542,853 | 550,251 | 556,946 | 563,437 | 5,807,631
Stable obesity rate 490,818 | 497,235 | 504,119 | 511,066 | 517,925 | 525,576 | 532,767 | 539,785 | 546,954 | 553,422 | 559,682 | 5,779,349
Difference 1,335 1,592 1,847 2,097 2,344 2,591 2,832 3,068 3,297 3,524 3,755 28,282
Hip SSIs
Increasing obesity rate 2,693 2,748 2,805 2,862 2,919 2,980 3,039 3,097 3,157 3,212 3,266 32,778
Stable obesity rate 2,583 2,616 2,651 2,687 2,722 2,761 2,799 2,836 2,874 2,908 2,941 30,378
Difference 110 132 154 175 197 219 240 261 283 304 325 2,400
Knee Arthroplasties
Increasing obesity rate | 674,187 | 688,618 | 703,574 | 718,031 | 732,332 | 747,413 | 761,366 | 774,253 | 785,882 | 797,411 | 808,183 | 8,191,250
Stable obesity rate 637,982 | 645,427 | 653,436 | 661,052 | 668,595 | 676,913 | 684,270 | 690,744 | 696,182 | 701,618 | 706,473 | 7,422,692
Difference 36,205 43,191 50,138 56,979 63,737 70,500 77,096 83,509 89,700 95,793 | 101,710 768,558
Knee SSls
Increasing obesity rate 2,059 2,105 2,153 2,199 2,245 2,294 2,339 2,382 2,421 2,460 2,497 25,154
Stable obesity rate 1,909 1,926 1,946 1,964 1,982 2,003 2,021 2,038 2,052 2,065 2,078 21,984
Difference 150 179 207 235 263 291 318 344 369 395 419 3,170
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