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Abstract

Objective: To study the incidence, time-trends and outcomes of serious infections in people with
osteoarthritis.

Methods: We used the 1998-2016 U.S. National Inpatient Sample data. We examined the epidemiology
of five hospitalized, i.e., serious infections (opportunistic infections (Ol), skin and soft tissue infections
(SSTI), urinary tract infection (UTI), pneumonia, and sepsis/bacteremia) in people with osteoarthritis,
using recommended weights. We performed multivariable-adjusted logistic regression analyses to
analyze factors associated with healthcare utilization (hospital charges, length of hospital stay, discharge
to non-home setting), and in-hospital mortality.

Results: Of all serious infection hospitalizations, 46,708,154 were without osteoarthritis, and 3,258,416
had osteoarthritis. Respectively, people with OA were 16 years older, more likely to be female (52% vs.
65%), White (59% vs. 70%), have Deyo-Charlson index score 22 (41% vs 51%), Medicare (54% vs. 80%),
and less likely to receive care at an urban teaching hospital (45% vs. 39%). Serious infection rates
/100,000 NIS hospitalizations increased from 1998-2000 to 2015-2016: Ol from 4.5 to 7.2; SSTI, 48.3 to
145.8; UTI, 8.4 to 104.6; pneumonia, 164.0 to 224.3; sepsis, 39.4 to 436.3. In multivariable-adjusted
analyses, older age, higher Deyo-Charlson score, sepsis, Northeast region, urban hospital and medium or
large hospital bed size were significantly associated with higher healthcare utilization outcomes and in-
hospital mortality; and Medicaid insurance, non-White race, and female sex with higher healthcare
utilization.

Conclusions: Serious infection rates have increased in people with osteoarthritis. Association of
demographic, clinic and hospital variables with serious infection outcomes identifies potential targets

for future interventions.
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Key Points
Rates of serious infections in people with osteoarthritis have increased in the last 2 decades.
Our findings of the association of demographic, clinic and hospital variables with serious
infection outcomes in people with osteoarthritis identifies potential targets for future

interventions.
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Introduction

Osteoarthritis (OA) is the most common of all joint disorders, and is one of the leading causes of
disability in the U.S. (1). The prevalence of OA increases with age, such that 50% in individuals >60 years
of age have OA (2). In the U.S., OA was the fourth leading cause for hospitalization in 2009 (3).

Serious infections in osteoarthritis is an understudied area. The rate of serious infections in
people with OA may be increased due to the association of OA with autoimmune rheumatic diseases
(e.g. rheumatoid arthritis, lupus), reduced mobility in OA that is associated with higher rate of urinary
infections (4), and increasing rates prosthetic joint infections in people undergoing knee or hip
arthroplasty for which OA is the cause in >80% of the cases (5). Most studies of hospitalized infections in
OA are limited to people who underwent total knee or hip arthroplasty (6, 7). This is a subset of people
with OA, and people undergoing knee/hip arthroplasty are hospitalized for the elective surgery, i.e.,
arthroplasty. In a study comparing RA to OA, 23% of RA vs. 27% with OA or soft tissue rheumatism
developed at least one infection (8). This study was performed in 1986 (pre-biologic era), infection
diagnosis was based on patient interview, and the recall period was short leading to a possibility of
misclassification error including both underestimation and overestimation of the frequency of infections
(8). Therefore, our study objectives were to fill this knowledge gap by examining the healthcare
utilization or inpatient mortality associated with serious infection hospitalizations in a national sample of
people with OA in a nationally representative sample.

Our specific aims were to: (1) assess the rates of five hospitalized serious infections in the
people with OA in the U.S. and their time-trends; (2) estimate healthcare utilization and in-patient
mortality associated a serious infection hospitalization; and (3) analyze the factors associated with

healthcare utilization and in-hospital mortality in people with OA hospitalized with a serious infection.

Methods
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Data Source and Study Cohort Selection

We performed a study of five, common serious infection hospitalizations in people with OA in
the U.S. NIS 1998-2016 sample. The NIS is a 20% stratified sample of discharge records from all
participating community hospitals from all participating states in the U.S. that includes all-payers,
including those without insurance (9). Thus, it represents all hospitalizations in the U.S. The U.S. NIS is a
de-identified inpatient healthcare database that is publicly available. The Institutional Review Board at
the University of Alabama at Birmingham (UAB) approved this study (UAB X120207004). All
investigations were conducted in conformity with ethical principles of research. The IRB waived the
need for an informed consent for this database study.

We identified five serious infections based on the presence of International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes in the primary diagnosis position for
hospitalization: (1) opportunistic infections (Ol; 010.xx —018.xx, 031.xx, 078.5, 075.xx, 053.xx, 112.4,
112.5,112.81, 112.83, 130.xx, 136.3, 117.5, 027.0, 039.xx, 117.3, 114.xx, 115.xx, or 116.0); (2) skin and
soft tissue infections (SSTI; 040.0, 569.61, 681.xx, 682.xx, 785.4, 728.86, or 035.xx); (3) urinary tract
infection (UTI; 590.xx); (4) pneumonia (003.22, 481.0, 513.0, 480.xx, 482.xx, 483.xx, 485.xx, or 486.xx);
and (5) sepsis/bacteremia (038.xx or 790.7), as previously (10, 11). These codes were valid, with positive
predictive values of 70% to 100% in people with rheumatoid arthritis (12). With the coding system
change to ICD-10-CM in 2015 in the U.S., we used the ICD-10-CM codes for serious infections for the
2015-2016 data (Appendix 1). Composite infection was defined as any of the serious infection occurring
as primary diagnosis for hospitalization.

We identified osteoarthritis (OA) based on the presence of an International Classification of
Diseases, ninth or tenth revision, clinical modification (ICD-9-CM or ICD-10-CM) codes in a non-primary

(i.e. secondary) position during the index hospitalization, 715, M15, M16, M17, M18 or M19. A previous
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study showed sensitivity of 55-57% and specificity of 75-100% and positive predictive values from 63-

100% to using a diagnostic code approach for OA (13, 14).

Covariates

The covariates/confounders of interest included age, sex, race, serious infection type (Ol, SSTI,
UTI, pneumonia, sepsis), median household income, the insurance payer, hospital characteristics
(region, location/teaching status, bed size) and Deyo-Charlson comorbidity index, a validated medical

comorbidity measure that includes 17 comorbidities; higher score indicated more comorbidity load (15).

Study Outcomes

For descriptive analysis (aim 1), we estimated the rate of hospitalization for each serious
infection as the primary diagnosis, with OA listed in the non-primary position (secondary position).

We examined in-hospital mortality and healthcare utilization as study outcomes for the
remaining analyses. Healthcare utilization included: (1) total hospital charges above the median for each
calendar year; (2) the length of hospital stay above the median of 3 days; and (3) discharge to non-home
settings (rehabilitation or an inpatient facility).

This categorization using NIS medians for dichotomizing variables (>3 days stay, >median
hospital charge) was made on an a priori clinical decision to aid clinical interpretation of results of these
outcomes. Additionally, both variables had a heavily right skewed distribution, which made them most
appropriate to be analyzed with logistic regression, to avoid undue influence of extreme values on a

linear regression.

Statistical Analyses
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We followed the survey analysis procedures that account for the weights, clusters and strata as
defined in NIS, including the modified weights with the change in sampling in 2012 (16). We used the
“trend” discharge weights for 1993-2011 NIS files to minimize the effects of the redesign on estimated
trends since our study period crossed the 1998 and 2012 data year. We used the trend weight
(TRENDWT) in place of the original discharge weight (DISCWT) for years prior to 2012 to create national
estimates for trend analysis that are consistent with the 2012 NIS data onward. The new trend weights
are available for download (https://www.hcup-us.ahrg.gov/db/nation/nis/trendwghts.jsp) on the HCUP-
US Web site. We used the SAS procedure surveyfreq, surveymeans, and surveylogistic to perform this
analysis.

We compared the summary statistics using chi-square or student’s t-test. We calculated
incidence rates per 100,000 NIS claims and analyzed for trends over time using the Cochran Armitage
test. We used the SAS procedure freq to perform this analysis.

We performed multivariable-adjusted logistic regression analyses for each study outcome,
adjusting for all covariates listed in the section above. Covariates included age, sex, race, serious
infection type (Ol, SSTI, UTI, pneumonia, sepsis), median household income, the insurance payer,
hospital characteristics (region, location/teaching status, bed size) and Deyo-Charlson comorbidity
index. We used the SAS procedure surveylogistic to perform this analysis. Sensitivity analyses adjusted
the main model for calendar year. Odds ratios (OR) and 95% confidence intervals (Cl) were calculated.

We used SAS 9.3 (Cary, N.C.) for all analyses.

Results
Characteristics and outcomes of people with vs. without osteoarthritis admitted with serious Infection
Among people hospitalized with serious infections, there were 3,258,416 people with OA and

46,708,154 without OA in national estimates that used recommended weights. Compared to people
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with serious infections without OA, those with OA were 16 years older, more likely to be female (52% vs.
65%), White (59% vs. 70%), have Deyo-Charlson index score 22 (41% vs 51%), Medicare (54% vs. 80%),
and less likely to receive care at an urban teaching hospital (45% vs. 39%) (Table 1). Compared to people
with serious infections without OA, those with OA were more likely to be discharged to non-home
settings (25% vs. 35%), less likely to die in-hospital (6.3% vs. 4.6%), and as likely to have hospital charges

above the median (57% vs. 57%) (Table 1).

Characteristics of people with each serious infection and OA

People with SSTI were 5-6 years younger than people with other serious infections (Appendix 2).
Females constituted 64% to 81% and Whites, 65% to 72% of each serious infection cohort. 37-43%
people with serious infection and OA were hospitalized in Southern U.S., 32%-45% at an urban teaching
hospital and more than half at a large bed size hospital (Appendix 2). In-hospital mortality ranged from
0.3-0.5% for UTI or SSTI to 9.9% for sepsis. We noted that 46% of sepsis patients and 25% to 33% with
other serious infections were discharged to non-home settings. Mean total hospital charges ranged from

$21,306 for UTI to $49,065 for sepsis.

Rate of serious infections in people with OA over time

The frequency of each serious infection increased in people with OA (Appendix 3). Rates of all
serious infections increased in the general population over time except for pneumonia and Ol (Appendix
4). Rates of each of the serious infections /100,000 NIS claims increased significantly in people with
osteoarthritis from 1998-2000 to 2015-2016 (increase): Ol from 4.5 to 7.2 (1.6-fold); SSTI, 48.3 to 145.8
(3-fold); UTI, 8.4 to 104.6 (12.5-fold); pneumonia, 164.0 to 224.3 (1.4-fold); sepsis, 39.4 to 436.3 (11-
fold); and composite infection, from 264.6 to 918.2 (3.5-fold) (Appendix 5; Figure 1; p<0.0001 each). We

noted similar trends when using a different denominator of OA hospitalizations (OA as non-primary
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diagnosis), except that Ol and pneumonia rates declined over time; composite infection serious infection
rate increased from 8.6% in 1998-2000 to 14.1% in 2015-2016 of OA hospitalizations with OA as non-
primary diagnosis (Appendix 5; Figure 1). Unadjusted length of hospital stay and in-hospital mortality
decreased, and total hospital charges increased for serious infections from 1998-2000 to 2015-2016

(Appendix 6).

Multivariable-adjusted correlates of healthcare utilization and mortality for serious infections in OA
In multivariable-adjusted analyses, we found that older age, higher Deyo-Charlson index score,
sepsis, Medicare payer, Northeast region, urban teaching or non-teaching hospital and medium or large
hospital bed size were each associated with higher healthcare utilization outcomes and in-hospital
mortality (Table 2). For example, compared to age <50 years, those 280 years had higher OR of
discharge to care facility, 6.48 (95% Cl, 6.20, 6.78), hospital stay >median, 1.40 (95% Cl, 1.36, 1.44) and
in-hospital mortality, 6.06 (95% Cl, 5.32, 6.90; Table 2). Compared to Deyo-Charlson index of 0, score 22
was associated higher OR of discharge to care facility, 1.38 (95% Cl, 1.36, 1.40), hospital stay >median,
1.53 (95% Cl, 1.51, 1.55) and in-hospital mortality, 1.65 (95% Cl, 1.59, 1.71; Table 2). Medicaid insurance
payer, non-White race, and female sex were associated with higher healthcare utilization only (Table 2).
Sensitivity analyses adjusted additionally for calendar year confirmed all findings with minimal/no
attenuation of OR; calendar year was associated with significantly lower odds of hospital charges
>median, length of hospital stay >median and in-hospital mortality, but was not associated with

discharge disposition (Appendix 7).

Discussion
We compared the characteristics of people with OA versus without OA in this national study of a

large cohort of people with OA hospitalized with a primary diagnosis of a serious infection. We used NIS-
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recommended weights in obtaining national estimates and rates. In the cohort with serious infections
and a secondary diagnosis of OA, we examined the epidemiology and outcomes of the five serious
infections. We described the factors associated with healthcare utilization and in-hospital mortality. We
made several observations that merit further discussion.

We found that compared to people with serious infections without OA, those with OA were 16
years older with more medical comorbidity, and were more likely to be female, White, have Medicare
and receive care at a rural hospital. Not surprisingly, those with OA were more likely to be discharged to
non-home settings, 24% vs. 35%, respectively, which may be related to their older age and higher
comorbidity and Medicare’s benefits for discharge to a rehabilitation/healthcare facility. People with OA
and serious infections were less likely to die in-hospital, 6.3% vs. 4.6%, respectively.

The overall rates of serious infections (composite) in people with OA increased over the study
period from 264/100,000 NIS hospitalizations in 1998 to 918/100,000 in 2016, a 3.5-fold higher rate, in
contrast to a 1.7-fold increase in serious infection hospitalizations in the general NIS population over the
same period. This higher rate of increase in serious infections in OA cohort compared to that of the
general NIS sample may be due to the differences in the two cohorts in age and comorbidity, i.e., people
with OA were older and sicker compared to their counterparts. Some differences may be related to
increasing rates of prosthetic infections in people undergoing knee or hip arthroplasty (5). Increasing
rates of use of biologics and glucocorticoids in other concomitant rheumatic conditions in OA, such as
rheumatoid arthritis, lupus etc. may have contributed. In a study of the 1993-2003 NIS, hospitalizations
for serious infections more than doubled in people with RA, mostly due to 3-fold increase in sepsis rate,
but SSTI, UTI and Ol rates decreased over time (10). A similar increase in sepsis rate over time in OA may
have also occurred, but can not explain the increases in other serious infections.

Relative increases in rates/100,000 NIS hospitalizations of sepsis and UTI of 11-12.5 fold

exceeded those of pneumonia at 1.4-fold. Many of these time-trends in each serious infection
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hospitalization were in parallel to those in the general NIS cohort, although the relative increases were
higher in OA versus non-OA cohorts. These are important observations that can inform the
policymakers with regards to the relative contribution of these serious infections to the overall
morbidity burden of serious infection in OA cohort in the U.S.

Our findings of the association of patient, comorbidity and hospital variables with higher
healthcare utilization outcomes and in-hospital mortality, add to the current knowledge. We observed
independent associations of older age, higher Deyo-Charlson index score, sepsis, Northeast region,
Medicare insurance payer, urban teaching or non-teaching hospital and medium or large hospital bed
size with higher healthcare utilization outcomes and in-hospital mortality. Additionally, Medicaid
insurance payer, non-White race, and female sex were associated with higher healthcare utilization
only. This knowledge can help in better prognostication of healthcare utilization and mortality in people
hospitalized with serious infections in OA that have these risk factors.

We found that the unadjusted length of hospital stay and in-hospital mortality decreased, and
total hospital charges increased for serious infections from 1998-2000 to 2015-2016. These findings are
in parallel to the similar time-trends in the overall NIS sample.

Several study limitations must be considered while interpreting our findings. Misclassification
bias was minimized by the use of valid codes for serious infection (10-12, 17, 18) and osteoarthritis (13,
14) with high positive predictive values, but is possible, since we used the ICD-codes. A separate
validation of codes in the NIS is not possible, since no medical records, laboratory and imaging tests and
medications are available in the NIS. Misclassification might have biased our results towards the null.
The absence of measures of disease severity and extent, and imaging tests in the NIS limits analyses of
OA disease subgroups, which could provide valuable insight. These questions need to be examined in
future studies, which use other datasets that provide these data. The unit of analysis in NIS is

hospitalizations, not people. A greater increase in the rate of sepsis over time versus pneumonia and

Downloaded on April 17, 2024 from www.jrheum.org

This accepted article is protected by copyright. All rights reserved.


http://www.jrheum.org/

other serious infections may at least partially be due to upcoding pneumonia and other infections being
coded as sepsis diagnosis in the more recent years (19-21). We used a completed cases sample for our
multivariable-adjusted analyses and exclusion of incomplete cases may have biased our results.
However, of the almost 3.2 million eligible serious infection hospitalizations in people with RA, 93% to
98% were included in the multivariable-adjusted analyses, which minimizes this bias. We dichotomized
hospital stay and charges, which may have limited our ability to detect changes; however, these allowed
a more clinically meaningful interpretation of results and we noted several significant associations with
our current approach.

Our study strengths include the use of the U.S. national data, inclusion of several important
confounders of healthcare utilization and mortality, and a large sample size.

In conclusion, we found that people hospitalized with a primary diagnosis of a serious infection
and a secondary diagnosis of OA differed in important ways from people hospitalized with serious
infections, but no OA. We found that the rate of serious infections increased from 1998 to 2016 in
people with OA. The rate of increase in each serious infection in people with OA varied across the
serious infections, being the lowest for pneumonia and highest for UTI and sepsis. We found that over
time in people with OA and serious infection, the unadjusted length of hospital stay and in-hospital
mortality decreased, and the total hospital charges increased. Several patient, comorbidity and hospital
characteristics were associated with higher healthcare utilization and in-hospital mortality. Our study
provides data for the serious infection hospitalization burden for people with OA. Several novel findings
from our study can lead to the development and testing of interventions to improve outcomes of

serious infection hospitalizations in OA.
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Figure Title and Figure legend

Figure 1. Rate of hospitalized infection in people with osteoarthritis per 100,000 total NIS claims (1A)
and per 100,000 overall osteoarthritis claims (1B)

Figure 1 legend

The y-axis shows rate per 100,000 hospitalization claims. The denominator for 1A was all NIS claims and
for 1B claims with osteoarthritis as a non-primary (or secondary) diagnosis. The study cohort had a

primary diagnosis of one of the hospitalized infections of interest.

Downloaded on April 17, 2024 from www.jrheum.org

This accepted article is protected by copyright. All rights reserved.


http://www.jrheum.org/

References

1. Gabriel SE, Crowson CS, O'Fallon WM. Costs of osteoarthritis: estimates from a
geographically defined population. J Rheumatol Suppl 1995;43:23-5.

2. Felson DT. The epidemiology of knee osteoarthritis: results from the Framingham
Osteoarthritis Study. Semin Arthritis Rheum 1990;20:42-50.

3. Murphy L, Helmick CG. The impact of osteoarthritis in the United States: a population-
health perspective: A population-based review of the fourth most common cause of
hospitalization in U.S. adults. Orthop Nurs 2012;31:85-91.

4, Rogers MA, Fries BE, Kaufman SR, Mody L, McMahon LF, Jr., Saint S. Mobility and
other predictors of hospitalization for urinary tract infection: a retrospective cohort study. BMC
Geriatr 2008;8:31.

5. Kurtz SM, Lau E, Schmier J, Ong KL, Zhao K, Parvizi J. Infection burden for hip and
knee arthroplasty in the United States. J Arthroplasty 2008;23:984-91.

6. Schrama JC, Fenstad AM, Dale H, Havelin L, Hallan G, Overgaard S, et al. Increased
risk of revision for infection in rheumatoid arthritis patients with total hip replacements. Acta
Orthop 2015;86:469-76.

7. Lee DK, Kim HJ, Cho IY, Lee DH. Infection and revision rates following primary total
knee arthroplasty in patients with rheumatoid arthritis versus osteoarthritis: a meta-analysis.
Knee Surg Sports Traumatol Arthrosc 2017;25:3800-7.

8. van Albada-Kuipers GA, Linthorst J, Peeters EA, Breedveld FC, Dijkmans BA, Hermans
J, et al. Frequency of infection among patients with rheumatoid arthritis versus patients with
osteoarthritis or soft tissue rheumatism. Arthritis Rheum 1988;31:667-71.

9. HCUP databases. Healthcare cost and utilization project (HCUP). Overview of the
nationwide inpatient sample (NIS). https://www.hcup-us.ahrg.gov/nisoverview.jsp . Last
modified 8/13/18 Rockville, MD: Agency for Healthcare Research and Quality; [09/04/2019].
10. Jinno S, Lu N, Jafarzadeh SR, Dubreuil M. Trends in Hospitalizations for Serious
Infections in Patients With Rheumatoid Arthritis in the US Between 1993 and 2013. Arthritis
Care Res (Hoboken) 2018;70:652-8.

1. Tektonidou MG, Wang Z, Dasgupta A, Ward MM. Burden of Serious Infections in
Adults With Systemic Lupus Erythematosus: A National Population-Based Study, 1996-2011.
Arthritis Care Res (Hoboken) 2015;67:1078-85.

12. Grijalva CG, Chung CP, Stein CM, Gideon PS, Dyer SM, Mitchel EF, Jr., et al.
Computerized definitions showed high positive predictive values for identifying hospitalizations
for congestive heart failure and selected infections in Medicaid enrollees with rheumatoid
arthritis. Pharmacoepidemiol Drug Saf 2008;17:890-5.

13. Park HR, Im S, Kim H, Jung SY, Kim D, Jang EJ, et al. Validation of algorithms to
identify knee osteoarthritis patients in the claims database. Int J Rheum Dis 2019;22:890-6.

14. Rahman MM, Kopec JA, Goldsmith CH, Anis AH, Cibere J. Validation of
Administrative Osteoarthritis Diagnosis Using a Clinical and Radiological Population-Based
Cohort. Int J Rheumatol 2016;2016:6475318.

15.  Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use with
ICD-9-CM administrative databases. J Clin Epidemiol 1992;45:613-9.

16.  Houchens RL, Ross D, Elixhauser A. A. Using the HCUP National Inpatient Sample to
Estimate Trends. 2015. HCUP Methods Series Report # 2006-05 ONLINE. January 4, 2016.
Available: http://www.hcup-us.ahrq.gov/reports/methods/methods.jsp. Bethesda, MD: U.S.
Agency for Healthcare Research and Quality. , 2015.

1

Downloaded on April 17, 2024 from www.jrheum.org

Page 16 of 23

This accepted article is protected by copyright. All rights reserved.


https://www.hcup-us.ahrq.gov/nisoverview.jsp
http://www.hcup-us.ahrq.gov/reports/methods/methods.jsp
http://www.jrheum.org/

Page 17 of 23

17. Schneeweiss S, Robicsek A, Scranton R, Zuckerman D, Solomon DH. Veteran's affairs
hospital discharge databases coded serious bacterial infections accurately. J Clin Epidemiol
2007;60:397-4009.

18. Patkar NM, Curtis JR, Teng GG, Allison JJ, Saag M, Martin C, et al. Administrative
codes combined with medical records based criteria accurately identified bacterial infections
among rheumatoid arthritis patients. J Clin Epidemiol 2009;62:321-7, 7 el-7.

19. Lindenauer PK, Lagu T, Shieh MS, Pekow PS, Rothberg MB. Association of diagnostic
coding with trends in hospitalizations and mortality of patients with pneumonia, 2003-2009.
JAMA 2012;307:1405-13.

20.  Rhee C, Dantes R, Epstein L, Murphy DJ, Seymour CW, Iwashyna TJ, et al. Incidence
and Trends of Sepsis in US Hospitals Using Clinical vs Claims Data, 2009-2014. JAMA
2017;318:1241-9.

21. Jafarzadeh SR, Thomas BS, Marschall J, Fraser VJ, Gill J, Warren DK. Quantifying the
improvement in sepsis diagnosis, documentation, and coding: the marginal causal effect of year
of hospitalization on sepsis diagnosis. Ann Epidemiol 2016;26:66-70.

1

Downloaded on April 17, 2024 from www.jrheum.org

This accepted article is protected by copyright. All rights reserved.


http://www.jrheum.org/

Page 18 of 23

Table 1. Demographic characteristics of infection hospitalizations in people with versus without osteoarthritis (OA)

Any Hospitalization in

people with OA diagnosis

(n=6,640,693%)

Serious Infection
hospitalization in people
without OA (n=46,708,154%*)

Serious Infection

hospitalization in people
with OA (n=3,258,416%*)

Age, Mean (SE); Median

73.0(0.03); 74.8

58.7 (0.09); 63.7

75.1(0.03); 77.1

Age category
<50 years 1,955,351 (6.08%) 13,938,324 (30.07%) 144,347 (4.45%)
50 - <65 years 6,223,753 (19.35%) 9,457,702 (20.40%) 538,309 (16.61%)
65 - 79 years 11,902,974 (37.01%) 12,176,601 (26.27%) 1,111,384 (34.29%)
>80 years 12,079,521 (37.56%) 10,778,643 (23.25%) 1,446,991 (44.65%)
Sex
Male 10,728,960 (33.36%) 22,340,303 (48.22%) 1,118,888 (34.53%)
Female 21,428,319 (66.64%) 23,984,951 (51.78%) 2,121,736 (65.47%)
Race
White 21,389,350 (66.50%) 27,497,186 (59.30%) 2,261,686 (69.78%)
Black 3,070,053 (9.55%) 5,085,488 (10.97%) 257,590 (7.95%)
Hispanic 1,598,330 (4.97%) 4,046,213 (8.73%) 175,664 (5.42%)

Other/Missing

6,104,736 (18.98%)

9,740,081 (21.01%)

546,113 (16.85%)

Deyo-Charlson Score

0 7,796,316 (24.24%) 15,010,295 (32.37%) 673,534 (20.78%)
1 8,207,134 (25.52%) 12,024,008 (25.93%) 913,367 (28.18%)
22 16,160,294 (50.24%) 19,339,287 (41.70%) 1,654,313 (51.04%)

Income Category

0-25t percentile

8,318,330 (26.38%)

12,090,341 (26.71%)

889,336 (27.97%

25-50t percentile

8,816,928 (27.96%)

12,399,653 (27.40%)

905,655 (28.48%

50-75t percentile

7,663,994 (24.31%)

10,862,479 (24.00%)

755,089 (23.75%

75-100t percentile

6,730,793 (21.35%)

9,905,646 (21.89%)

—_— = | = | =

629,460 (19.80%

Insurance
Private 5,069,319 (15.79%) 10,578,781 (22.86%) 378,109 (11.68%)
Medicare 24,279,386 (75.61%) 24,878,546 (53.77%) 2,597,031 (80.24%)
Medicaid 1,734,792 (5.40%) 6,913,725 (14.94%) 173,718 (5.37%)
Other 603,564 (1.88%) 1,455,988 (3.15%) 46,523 (1.44%)
Self 426,151 (1.33%) 2,444,533 (5.28%) 41,283 (1.28%)

Hospital Location/Teaching

Rural

5,291,083 (16.49%)

6,481,258 (14.72%)

551,438 (17.91%)

Urban Non-teaching

13,400,262 (41.77%)

17,919,939 (40.70%)

1,336,070 (43.40%)

Urban Teaching

13,386,218 (41.73%)

19,630,903 (44.58%)

1,190,903 (38.69%)

Discharge Status

Rehabilitation or skilled
nursing facility (SNF)

9,170,864 (29.24%)

10,594,684 (24.73%)

1,072,873 (34.92%)

Home

22,190,318 (70.76%)

32,245,769 (75.27%)

1,999,149 (65.08%)

Length of Stay in days

<3

14,857,065 (46.19%)

19,001,734 (40.98%)

1,119,995 (34.55%)

>3

17,306,680 (53.81%)

27,371,856 (59.02%)

2,121,219 (65.45%)

Died during hospitalization

607,104 (1.89%)

2,929,186 (6.32%)

149,883 (4.63%)

Length of Stay in days: Mean
(SE); median

5.2 (0.01); 3.3

6.0 (0.01); 3.7

5.7 (0.01); 4.0
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Total hospital charges (US $)
<median 12,430,982 (38.65%) 19,750,315 (42.59%) 1,405,007 (43.35%)
>median 19,732,763 (61.35%) 26,623,275 (57.41%) 1,836,207 (56.65%)
Total hospital charges in US $: 31,324 (166); 18,626 34,872 (169); 16,754 31,085 (180); 17,942
mean (SE); median
1998-2000 12,510 (160); 8,360 11,709 (192); 8,063 18,474 (343); 9,629
2015-2016 49,808 (414); 31,983 54,383 (444); 28,862 45,242 (406); 27,977

SE, standard error; S, dollar

Median total charges by year: 1998, $5,775; 1999, $6,060; 2000, $6,723; 2001, $7,504; 2002, $8,601; 2003, $9,732; 2004,
$9918; 2005, $10,816; 2006, $12,078; 2007, $13,001; 2008, $13,983; 2009, $14,814; 2010, $15,560; 2011, $17,815; 2012,
$19,654; 2013, $21,166; 2014, $22,343; 2015, $23,678; 2016, 525,261

* All the rates and frequencies are national level estimates based on the sampling weights as recommended by the NIS
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Table 2. Multivariable-adjusted correlates of healthcare utilization and mortality for serious infections in OA in a

national U.S. sample*

Hospital charges Discharge to care Length of Hospital In-hospital
>median facility Stay >median Mortality
Adjusted odds ratio (95% Cl)
Age category
<50 years Ref Ref Ref Ref
50 - <65 years 1.04 (1.01, 1.07) 1.66 (1.59, 1.74) 1.17 (1.14,1.20) | 1.89(1.66, 2.16)
65 - 79 years 1.01 (0.98, 1.04) 2.71 (2.59, 2.83) 1.25(1.22,1.29) | 3.16(2.78, 3.60)
>80 years 0.94 (0.92, 0.97) 6.48 (6.20, 6.78) 1.40(1.36,1.44) | 6.06 (5.32, 6.90)
Sex
Male Ref Ref Ref Ref
Female 1.02 (1.01, 1.03) 1.18 (1.16, 1.19) 1.11 (1.09, 1.12) 1.01 (0.99, 1.04)
Race/ethnicity
White Ref Ref Ref Ref
Black 1.17 (1.15, 1.19) 1.10(1.08, 1.13) 1.17 (1.15, 1.20) 1.03 (0.98, 1.07)
Hispanic 1.71 (1.67, 1.76) 0.73 (0.71, 0.75) 1.08 (1.06,1.11) | 0.92(0.87, 0.97)

Other/missing 0.98 (0.97, 0.99) 0.88 (0.87, 0.89) 1.02 (1.00, 1.03) 1.02 (0.98, 1.06)
Deyo-Charlson score

0 Ref Ref Ref Ref

1 1.27 (1.25, 1.29) 1.10 (1.08, 1.11) 1.24 (1.22,1.26) | 1.15(1.11, 1.20)

>2 1.53 (1.51, 1.55) 1.38 (1.36, 1.40) 1.53 (1.51,1.55) | 1.65(1.59,1.71)

Income category

0-25t percentile

0.94 (0.92, 0.96)

1.00 (0.98, 1.02)

1.03 (1.01, 1.04)

0.97 (0.93, 1.01)

25-50" percentile

0.92 (0.91, 0.94)

0.99 (0.97, 1.01)

1.04 (1.02, 1.06)

0.97 (0.94, 1.01)

50-75t percentile

0.93 (0.92, 0.95)

1.01 (0.99, 1.02)

1.01 (0.99, 1.02)

0.94 (0.90, 0.97)

75-100t percentile Ref Ref Ref Ref
Primary Infection Diagnosis

Sepsis Ref Ref Ref Ref

Ol 0.86 (0.82, 0.90) 0.48 (0.45, 0.50) 0.92 (0.87,0.96) | 0.32(0.28, 0.36)

SSTI 0.42 (0.42, 0.43) 0.44 (0.44, 0.45) 0.64 (0.63, 0.65) | 0.04 (0.03, 0.04)

UTI 0.37 (0.36, 0.38) 0.48 (0.46, 0.49) 0.36 (0.36, 0.37) | 0.05 (0.04, 0.06)

Pneumonia 0.70 (0.70, 0.71) 0.48 (0.48, 0.49) 0.73(0.72,0.74) | 0.31(0.30, 0.32)
Insurance payer

Medicare 1.19(1.17, 1.22) 1.79 (1.75, 1.83) 1.25(1.22,1.27) | 0.89 (0.85, 0.94)

Medicaid 1.29 (1.25, 1.32) 1.55 (1.49, 1.60) 1.23(1.20,1.27) | 0.96(0.88, 1.04)

Other 1.13 (1.08, 1.18) 1.28 (1.21, 1.36) 1.05 (1.00, 1.09) 1.63 (1.47,1.81)

Private Ref Ref Ref Ref

Self 1.15(1.09, 1.21) 0.72 (0.66, 0.78) 1.01 (0.97, 1.06) 1.18 (1.02, 1.37)
Hospital Region

Northeast Ref Ref Ref Ref

Midwest 0.74 (0.73, 0.76) 0.99 (0.97, 1.01) 0.76 (0.75,0.78) | 0.85 (0.82, 0.89)

South 0.88 (0.87, 0.90) 0.76 (0.74, 0.77) 0.84 (0.83,0.85) | 0.94(0.90, 0.97)

West 1.09 (1.07, 1.11) 0.74 (0.73, 0.76) 0.61 (0.60,0.62) | 0.93(0.89, 0.97)

Hospital Location/Teaching

Rural

Ref

Ref

Ref

Ref

Urban Non-teaching

2.36 (2.32, 2.40)

0.99 (0.97, 1.01)

1.27 (1.25, 1.30)

1.06 (1.02, 1.10)

Urban Teaching

2.02 (1.99, 2.05)

0.88 (0.87, 0.90)

1.14 (1.12, 1.16)

1.06 (1.02, 1.10)

Hospital Bed size

Small

Ref

Ref

Ref

Ref
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Medium

1.37 (1.35, 1.39)

0.97 (0.95, 0.99)

1.16 (1.14, 1.18)

1.07 (1.03, 1.11)

Large

1.82 (1.79, 1.85)

0.91 (0.90, 0.93)

1.31(1.29, 1.33)

1.17 (1.13, 1.22)

Cl, Confidence Interval; Ref, reference category
* All the rates and frequencies are national level estimates based on the sampling weights as recommended by

the NIS
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Figure 1A.
Figure 1. Rate of hospitalized infection in people with osteoarthritis per 100,000 total NIS claims (1A) and
per 100,000 overall osteoarthritis claims (1B)
Figure 1 legend
The y-axis shows rate per 100,000 hospitalization claims. The denominator for 1A was all NIS claims and for
1B claims with osteoarthritis as a non-primary (or secondary) diagnosis. The study cohort had a primary
diagnosis of one of the hospitalized infections of interest.
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Figure 1B.
same as above
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