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Abstract

Objective—Provide a contemporary estimate of osteoarthritis (OA) by comparing accuracy and
prevalence of alternative definitions of OA.

Methods—The Medical Expenditure Panel Survey (MEPS) household component (HC) records
respondent-reported medical conditions as open-ended responses; professional coders translate
these responses into ICD-9-CM codes for the medical conditions files. Using these codes and
other data from the MEPS-HC medical conditions files, we constructed three case definitions of
OA and assessed them against medical provider diagnoses of ICD-9-CM 715 [osteoarthrosis and
allied disorders] in a MEPS subsample. The three definitions were: 1) strict = ICD-9-CM 715; 2)
expanded = ICD-9-CM 715, 716 [other and unspecified arthropathies], OR 719 [other and
unspecified disorders of joint]); and 3) probable = strict OR expanded + respondent-reported prior
diagnosis of OA or other arthritis excluding rheumatoid arthritis (RA).

Results—Sensitivity and specificity of the three definitions were: strict — 34.6% and 97.5%;
expanded — 73.8% and 90.5%; and probable — 62.9% and 93.5%.

Conclusion—The strict definition for OA (ICD-9-CM 715) excludes many individuals with OA.
The probable definition of OA has the optimal combination of sensitivity and specificity relative to
the two other MEPS-based definitions and yields a national annual estimate of 30.8 million adults

with OA (13.4% of US adult population) for 2008 — 2011.

Osteoarthritis (OA) is the most common joint disorder in the US (1), affecting an estimated
12% of US adults aged 25 to 74 years. This prevalence estimate, based on clinical
examinations conducted forty years ago (1971 to 1975) as part of the first National Health
and Nutrition Survey (NHANES 1) (2), may be an underestimate of current prevalence for at
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least two reasons. First, symptomatic knee OA prevalence tripled among men and doubled
among women from the 1980s to the 2000s (3). Second, obesity, which is a risk factor for
another common type of OA, hand OA (4, 5), has increased dramatically since NHANES |

(6) (7).

We therefore generated an updated estimate of OA prevalence using data from the nationally
representative Medical Expenditure Panel Survey (MEPS), which provides estimates of
conditions with current adverse health impact (i.e., leading to healthcare utilization,
disability, or that bothers the individual). Because it is healthcare utilization and disability
that primarily drive the societal costs associated with OA, estimating the prevalence of OA
with such adverse health impacts is important to public health practice.

Materials and Methods

Data Source

We analyzed data for adults = 18 years in the combined 2008 — 2011 MEPS, an annual
national survey representative of the civilian non-institutionalized US population. MEPS
uses an overlapping panel design: each year, a new panel of sample households is selected
from the previous year’s National Health Interview Survey (NHIS). Each panel is
interviewed five times to collect data for a two-year period; each year therefore includes data
from two panels. For the MEPS household component (HC), interviewers collect
information from a household representative (the respondent) for all household members
(subjects) on medical care utilization and associated expenditures (8). Final response rates
for the 2008 — 2011 MEPS-HC ranged from 54% to 59% (9); sample sizes varied from
31,228 to 34,920 (10).

In the MEPS-HC, respondents report conditions that result in healthcare utilization
(inpatient, ambulatory, or home health events, or prescribed medication purchases),
disability days (days missed from work, at school, or spent in bed), or that otherwise
bothered individuals. These conditions are translated by professional coders into ICD-9-CM
codes before release in the MEPS-HC medical conditions file. The coder error rate
(proportion of conditions found, in an audit, to be incorrectly coded) is < 2.5% (11). MEPS
also includes diagnostic data from medical providers in the Medical Provider Component
(MPC), a non-representative sub-sample of MEPS-HC. The MPC sampling frame includes
all visits from households with Medicaid enrollees or individuals with high-cost events and a
smaller proportion of visits from other households (12). Furthermore, the MEPS-MPC
includes encounter information from only those providers for whom respondents have
authorized contact (13). After information from providers is collected, HC and MPC visits
are linked probabilistically (i.e., encounters are matched based on the similarity of multiple
characteristics such as visit date and services received) (13). Information from the MPC is
used to validate items in the HC by determining whether respondent-reported diagnoses and
procedures associated with medical utilization are also reported by a provider. We obtained
access to 2008 — 2010 MEPS-MPC data via a National Center for Health Statistics (NCHS)
Research Project Agreement to evaluate the performance of several OA definitions from the
HC compared to the MPC; 2011 data were not available at the time of this analysis.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Cisternas et al. Page 3

OA definitions

Criteria exist to define OA as radiographic (based on radiographs) (14), clinical (e.g.,
American College of Rheumatology criteria) (15), or symptomatic radiographic (i.e.,
presence of both radiographic evidence [e.g., Kellgren-Lawrence grades (14)] and symptoms
such as frequent pain in the same joint). From the clinical or public health perspective,
symptomatic OA is the most relevant, as non-symptomatic OA is not likely to result in
negative impacts such as medical utilization and/or disability. Based on findings from our
previous work and review of MEPS documentation and literature on the accuracy of patient-
reported OA, we developed three definitions of OA with adverse health impact in MEPS:

1. Strict: Our first definition was simply the presence of ICD-9-CM 715
(osteoarthrosis and allied disorders) in the MEPS-HC medical conditions file — the
default definition of OA typically used for ICD-9-CM-coded data. Machlin et al.
reported that OA based on ICD-9-CM 715 is substantially underreported
(sensitivity=12.1%) when compared to MEPS-MPC data (16). Therefore, we
expected that this “strict” definition would likely underestimate the number of
people with OA.

2. Expanded: Previous studies have found that many people with OA do not report a
specific OA diagnosis but instead report their OA using more generic terms (e.g.,
simply arthritis, joint/cartilage wearing out) (17, 18). Our previous unpublished
work using 1996 - 1999 MEPS data found that 55% of visits coded by medical
providers with the specific OA code ICD-9-CM 715 in MEPS-MPC were coded in
the respondent-reported MEPS-HC condition file with the less specific ICD-9-CM
codes 716 (other and unspecified arthropathies) or 719 (other and unspecified
disorders of joint). Based on these findings, we created an “expanded” definition
that comprised the presence of any of the ICD-9-CM codes 715, 716, or 719.

3. Probable: In addition to conditions translated to ICD-9-CM codes in the MEPS-HC
condition file, since 2001 MEPS respondents have been asked about the arthritis
diagnosis history for all adult members of the household: [(Have/Has) (PERSON)
ever been told by a doctor or other health professional that (PERSON) had
arthritis?]. Starting in 2008, those answering yes are asked which type of arthritis
they had been diagnosed with: osteoarthritis (OA), rheumatoid arthritis (RA), or
some other kind of arthritis. We hypothesized that respondent-reported ICD-9-CM
716 or 719, combined with responses to the follow-up question of either “OA”or
“some other kind” (i.e., those not reporting RA) probably had OA because, as prior
studies indicate, many people who report non-specific arthritis actually have OA
(17, 18). Our probable OA definition included all individuals who met the strict
definition (715) plus the subset of subjects in the expanded definition (716 or 719)
who also reported a prior, non-RA arthritis diagnosis. Because 93% of those
meeting the strict definition also reported the prior non-RA diagnosis, we did not
require it for that subset.

The conceptual relationship among the three definitions is displayed graphically in Figure 1.
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Measuring Performance

Upon creating these definitions, we examined their performance with sensitivity, specificity,
and positive predictive value in the MEPS-HC compared with the MEPS-MPC, using
ICD-9-CM 715 (osteoarthrosis and allied disorders) coded by providers in the MPC as the
gold standard.

Sensitivity—Assuming effective communication of diagnoses from provider to patient and
accurate matching of MPC and HC encounters, we would expect provider-reported 1CD-9-
CM 715 to be captured by the three case definitions. Because of MPC sampling priorities
and incomplete matching, many MEPS subjects do not have any MPC data matched to their
medical encounters in the HC, while others have MPC data matched to some — but not all —
of their encounters. We therefore assessed sensitivity in a dataset which included all HC
adults who had at least one MPC encounter, regardless of whether it matched an encounter
in the HC (Subset A). This dataset contained HC data on all of the subjects’ diagnoses and
their responses to the arthritis and joint symptoms questions, which ensured that any
provider diagnosis of ICD-9-CM 715 (our gold standard) could be evaluated against our
three case definitions.

Specificity and Positive Predictive Value (PPV)—We examined specificity and PPV
using a subgroup of Subset A — only adults with matched HC and MPC encounters
(Subset B). We did this because subjects without matched MPC encounters have little
opportunity to be identified as having OA by providers. That information bias has the
potential to decrease the PPV. Although Subset B represents the best scenario for using
MPC data to calculate specificity and PPV, it is still less than optimally suited to evaluating
specificity and PPV because 1) it is very likely that many provider encounters are not
included and 2) respondents reporting OA due to disability or bothersomeness without
medical utilization cannot be evaluated. The specificity and PPV for our respondent-reported
case definitions against provider diagnosis of ICD-9-CM 715 (our gold standard) may
therefore be underestimates.

Proportion symptomatic—MEPS respondents are also asked whether adult subjects in
the household experienced pain, swelling, or stiffness around a joint in the last 12 months.
Given the importance of symptoms to an OA definition with adverse health impact, we
estimated the proportion of adults reporting joint symptoms for each case definition of OA.

Annual Prevalence Estimates

The annual number of US adults satisfying each of three definitions and the associated
proportions were estimated using the 2008 — 2011 MEPS-HC; this was the only use of 2011
MEPS data in this analysis.

Statistical analysis—All analyses were conducted in SAS 9.3 using SURVEY
procedures (19) to account for the MEPS complex sampling design. Sampling weights were
applied when estimating prevalence to derive nationally representative estimates. Variance
estimates were based on Taylor series linearization. Performance estimates were not
statistically different at a = 0.05 unless explicitly noted.
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Compared to the entire adult HC sample for 2008 - 2010 (n=68,270), those in Subset A
(n=24,022) and Subset B (n=20,372) were significantly older (=65 years; 16.7% vs. 25.0%
and 26.0% ), more likely to be the survey respondent (53.2% vs. 61.9% and 61.8% , women
(51.6% vs. 60.8% and 60.0% ), white non-Hispanic (68.2% vs. 72.5% and 73.0%), report a
usual place for care (' 75.9% vs. 87.3% and 87.8%), poor health (22.9% vs. 35.3% and
38.4%), limitation in work, housework, or school (12.2% vs. 22.3% and 24.6%) and public
only insurance (specifically Medicaid; 9.8% vs. 17.4% and 18.3%). They were also less
likely to have completed high school (15.9% vs. 18.1% and 18.5%), be uninsured, (15.6%
vs. 8.7% and 8.5%) or have private insurance (65.9% vs. 61.7% and 60.6%) (Table 1). Only
one characteristic was statistically significantly different between the two subsets: Subset A
had a slightly higher proportion of excellent/very good perceived health status (29.0% vs.
25.8%) and a correspondingly lower proportion of fair/poor perceived health (35.3% vs.
38.4%) when compared to Subset B.

Performance measures for the three definitions against provider diagnoses in the MPC are
presented in Table 2. As expected, the strict definition (n=4,838) had the lowest sensitivity
(34.6%), highest specificity (97.5%) and highest PPV (33.5%). Also as expected, the
expanded (n=19,035) definition had the highest sensitivity (73.8%), lowest specificity
(90.5%) and lowest PPV (26.3%) of all three definitions. The expanded definition
performance measures were statistically significantly different from those of the other two
definitions. Performance measure estimates for the probable (n=11,230) definition fell
between those of the strict and expanded definitions, at 62.9%, 93.5%, and 31.4% for
sensitivity, specificity, and PPV, respectively. The probable definition showed statistically
significant differences in sensitivity, specificity, and PPV compared with the expanded
definition, and in sensitivity and specificity compared with the strict definition. In terms of
detecting symptomatic OA, the three definitions performed similarly; pain, aching, stiffness,
or swelling around a joint in the past twelve months was reported for 89.1% of expanded,
91.2% for probable, and 92.3% for the strict definition.

The annual number of estimated cases and prevalence proportion for each of the definitions
are also provided in Table 2. The strict definition yielded the lowest estimates (14.4 million,
6.3% of the adult population) while the expanded definition resulted in the highest estimates
(51.4 million or 22.4% of the adult population). The probable prevalence estimate was
between those of the other two definitions, at 30.8 million or 13.4% of adults.

Discussion

Performance estimates for the three OA case-finding definitions in MEPS varied
substantially. Sensitivity estimates ranged from 34.6% (strict) to 73.8% (expanded),
specificity from 90.5% (expanded) to 97.5% (strict), and PPV from 26.3% (expanded) to
33.5% (strict). Probable almost doubled the sensitivity of the strict definition (from 34.6% to
62.9%, a statistically significant increase) while only modestly decreasing specificity (97.5%
to 93.5%, a statistically significant difference) and PPV (33.5% to 31.4%).
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There are reasons to believe that probable more accurately captures adults in MEPS with
OA-associated adverse health impact than the other two definitions evaluated. The strict
definition (ICD-9-CM 715 in the HC condition file), yields a sensitivity (34.6%) that is
statistically significantly lower than all other definitions evaluated, and its prevalence
proportion (6.3%) is substantially below the 2005 census/NHANES | estimate for adults age
25 and over (12%) (2). Although the expanded definition results in a significantly higher
sensitivity than probable, its specificity and PPV are significantly lower, most likely because
other conditions are being reported using these ICD-9-CM codes 716 and 719. The
expanded specificity of 90.5% equates to a false positive rate of 9.5%. For these reasons it
may be an overestimate.

The probable definition restricts the expanded definition by requiring individuals reporting
condition records coded as ICD-9-CM 716 or 719 (but not 715) to also have been told by a
provider that they had non-RA arthritis. This definition represents a reasonable middle
ground between the underestimate of the strict definition and the overestimate of the
expanded definition. The overwhelming majority of these individuals (92%) also report joint
symptoms; the symptoms of the remaining 8% may be alleviated due to the effective use of
medication. Furthermore, the similarity of the prevalences from the probable estimate
(13.4%) to the NHANES | estimate (12.0%) gives further credence to it being the definition
of choice for estimating prevalence of OA from MEPS. The probable definition yielded an
estimated 30.8 million or 12.3% of the adult civilian non-institutionalized population.

Specifying a case definition for OA, whether clinical or epidemiological, is challenging for
multiple reasons. For clinical OA, ACR criteria include symptoms plus findings from
physical examination, radiography, and/or laboratory tests. Early OA can be missed by
relying entirely on symptom history and physical exam signs; the ACR criteria seem to
reflect more advanced disease (20). Additionally, some individuals with extensive
radiographic damage from OA have no symptoms, whereas others have symptoms but no
evidence of radiographic damage (17). Defining an epidemiologic case for the purpose of
estimating prevalence is no less problematic. According to Chubak et al. (21), sensitivity
should be prioritized over other performance measures when the benefit of identifying all
persons with the condition of interest outweighs the negative consequence of including more
individuals without the condition. One scenario in which sensitivity is routinely prioritized is
when the study generalizability is important, especially if less sensitive definitions are
differentially sensitive based on disease severity; an example of this is analysis of treatment
effectiveness of a specific disease, where selecting more severe patients may fail to detect
treatments that work for mild, but not severe disease (21). This scenario aligns with our
objective for the selected case definition: to quantify the proportion of the population US
adults with OA that impacts their health in some way. Therefore maximizing sensitivity was
our first priority. However, as sensitivity increases the specificity decreases, leading to more
false positives. Because specificity calculations are based on a large numbers of people
without the disease in question, a difference of just a few percentage points may erroneously
classify millions of people as cases. Thus, an epidemiologic case definition must strike a
balance between maximizing sensitivity while minimizing false positives, i.e., preserving
specificity and PPV. As mentioned previously, probable best strikes this balance.
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Our reference standard for calculating the sensitivity, specificity, and PPV was an ICD-9-
CM OA diagnosis (715) in the MPC, which is likely an incomplete and potentially
problematic gold standard. Office-based MPC records (which provide the majority of HC
and MPC events) are derived primarily from billing records (12). Katz et al. found
sensitivity of 100% and 90% for hip and knee OA respectively, and a PPV of 83% for each,
when OA-coded Medicare claims from eight rheumatology practices were compared to the
authors’ classification of visits from medical record review as the gold standard (22).
Harrold and colleagues reported much higher levels of misclassification of OA from HMO
claims when compared to chart review (PPV = 62%) (23). The higher PPV estimate reported
by Katz et al. may be explained in part by their data source being restricted to rheumatology
practices, which have both a higher prevalence of OA (leading to higher PPV estimates) and
personnel more skilled in the diagnosis (and presumably ICD-9-CM coding) for OA than the
less specialized providers in the Harrold et al. study. The MPC is based on information from
a variety of providers making it more similar to the Harrold et al. study sample. Therefore
validation of the MPC against a chart-review as the gold standard would probably yield
results (i.e., a lower PPV) more similar to Harrold et al. than to Katz et al.

One method to ascertain OA is to ask respondents whether they have ever been medically
diagnosed with OA, as has been done in some other studies. Sensitivity, specificity, and PPV
for such respondent-reported OA against clinical criteria or radiographic evidence plus
symptoms were 73%, 96%, and 86% for knee OA and 81%, 94%, and 61% for hip OA using
an internet-based questionnaire (24), and 69%, 66%, 78% for overall OA in a population-
based study of women (17). A small clinic-based sample estimated PPV of 89% (25). The
PPV for a case definition requiring patient-report of joint pain or swelling in the past six
months along with one of three terms (OA, degenerative arthritis, or “joint/cartilage wearing
out”) was 81%, with a sensitivity of 42% and a specificity of 96% (26). Although all of our
definitions require adverse health impact from utilization, disability, or bothersomeness, one
could assume that respondent-report of pain or swelling in the past six months would be
synonymous with bothersomeness; all three definitions had high reported proportions of
symptomatology. It is interesting that the PPVs in all of these studies are substantially higher
than those calculated for any of our definitions. These studies were conducted on
populations that were relatively affluent and well-educated, and one noted a statistically
significant difference between the sensitivity of the college educated subpopulation vs. those
with less education (24). Because no study has compared accuracy of OA self-report to
administrative data, accuracy of these measures compared to a clinical reference standard is
unknown.

This study has several limitations. First, it was focused on those having OA with adverse
health impact and does not capture those with early or non-symptomatic radiographic OA—
a population that might be targeted with preventive measures to slow disease progression.
Second, the MPC subsample used to calculate performance measures is not representative of
the entire US population. The MPC sample was enriched with individuals with Medicaid or
high-cost events, who often are not aware of the healthcare services they have received or
the associated charges and payments (27). As we explored, the MPC subsets used for
analysis were significantly older, more likely to be women, white non-Hispanic, physically
limited, report poor health, and to have Medicaid than the MEPS-HC overall. This may have
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biased our results. If those with OA in the MPC represent those who were less likely to
report OA in the HC file, then our sensitivity estimates could be too low; if those with OA in
the MPC were more likely to report OA, then our sensitivity estimates could be too high.
Third, the prevalence proportion of our recommended estimate (probable ) at 13.4% is only
slightly higher than the 2005 NHANES/census-based 12% estimate even though prevalence
of obesity, a risk factor for hand and knee OA (5), has increased since the 1971-75
NHANES (7). One possible reason for our lower than expected prevalence is the sensitivity
of probable — at 62.9% it does not capture 37% of adults with OA. Another reason for our
lower than anticipated estimate may be our more restrictive definition, requiring OA with
aaverse health impact, while the 1971-75 NHANES definition was based on clinical
examination only. Finally, the PPV of probable, although most likely an underestimate of the
PPV compared to clinical criteria, is quite low (31.4%). This may be because some
individuals coded as 716 or 719 and non-RA arthritis might not actually have OA, but rather,
non-specific symptoms, or perhaps another rheumatic condition such as gout or
fibromyalgia. Future research addressing some of these study limitations may result in even
more accurate OA prevalence estimates. For example, validation of a definition for general
OA with adverse health impact in a population with complete medical records such as the
Rochester Epidemiology Project (28) could be especially helpful.

This study is important in several respects. First, it is the most contemporary national
prevalence estimate of OA. Second, it is based on a large national population sample rather
than a regional or clinic-based sample. Third, it clearly demonstrates how the use of ICD-9-
CM code 715 alone to estimate treated prevalence in MEPS provides results that are likely
substantially underestimated. Fourth, it provides a definition with superior performance to
only ICD-9-CM code 715 for estimating prevalence of OA with adverse health impact.

The strict definition (ICD-9-CM 715) excludes many individuals with OA. We recommend
that analysts use probable instead, which results in an annual prevalence of OA with adverse
health impact in 2008 — 2011 of 30.8 million, or 13.4% of the US adult civilian non-
institutionalized population.
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Significance and Innovations

This study provides the most recent estimate of OA prevalence and is based on a
national population sample (the Medical Expenditure Panel Survey) rather than
a regional or clinic-based sample. The definition of OA prevalence is restricted
to cases resulting in healthcare utilization, disability, or other adverse impacts
among US adults.

Using medical provider-reported diagnoses of ICD-9-CM 715 (osteoarthrosis
and allied disorders) as a gold standard to evaluate possible case definitions of
respondent-reported OA in MEPS, we provide a definition that more accurately
captures adults with OA that impacts their health, utilization, or activities in a
meaningful way, than would the use of ICD-9-CM 715 alone. This
recommended definition results in an estimate of 30.8 million adults (13.4% of
the civilian non-institutionalized adult U.S. population) and can be used for
other analytic applications in MEPS, such as cost-of-illness estimates.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 May 01.
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expanded

probable

strict

Figure 1. Relationships of three case definitions for OA in MEPS-HC
Wstrict: ICD-9-CM 715 " expanded: ICD-9-CM 715 or 716 or 719

Bprobable: strict (ICD-9-CM 715) plus those expanded definition ICD-9-CM 716 or 719
subjects who also reported a prior nonRA arthritis diagnosis
OA, osteoarthritis; MEPS, Medical Expenditure Panel Survey; HC, Household Component
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Distribution of socio-demographic variables among subjects in MEPS-HC and MEPS-
MPC, overall and by Subsets A & B, age > 18 years, weighted, 2008 - 2010"

category

characteristic

MEPS-HC™ (n=68,270)

Subset AJr (n=24,022)

Subset BF (n=20,372)

Proportion (95% CI)

Proportion (95% CI)

Proportion (95% ClI)

Age (in years)

Subject was
respondent in all
rounds

Sex

Race/ethnicity

MSA status

Census region

Education

Usual place for care

Worst perceived
health status in any
round

Any limitation in
work, housework, or
school

Health insurance
status

Medicaid coverage
during year

18-44
45 - 64
65+
No
Yes

Men

Women

Hispanic

White NonHispanic
Black NonHispanic
Other NonHispanic
NonMSA

MSA

Northeast

Midwest

South

West

Less than high school
High school

Greater than High
school

No (access issue)
No (other)

Yes
Excellent/very good
Good

Fair/poor

No limitation
Limitation

Any private
Public only
Uninsured

No

Yes

485 (47.5—495)
348 (340 —356)
16.7 (159 —17.5)
468 (46.2—47.5)
532 (52.5—53.8)

484 (48.0—48.9)
516 (51.1—52.0)
138 (123—15.3)
68.2 (66.4— 70.0)
11.4 (102 — 12.6)

6.6 (05.7—07.6)
159 (13.3—185)
841 (815—86.7)
184 (17.1—19.8)
21.9 (20.7—23.2)
365 (34.9—382)
231 (21.7—245)
159 (152 — 16.6)
308 (29.9—316)
533  (52.2—54.4)

58 (05.4—06.2)
183 (17.5—19.1)
759 (749 —76.8)
403 (39.4—413)
367 (36.0—37.4)
229 (222—236)
87.8 (87.2—88.4)
122 (116 —128)

659 (64.7— 67.0)
186 (17.7—19.4)
156 (14.7—16.4)
902 (89.6 —90.9)

9.8  (09.1—10.4)

387 (37.4—40.0)
363 (35.1—237.4)
250 (23.8—26.3)
381 (37.3—39.0)
619 (61.0 —62.7)

392 (38.4—39.9)
60.8 (60.1— 61.6)
108 (09.4—122)
725 (70.7—74.4)
11.9  (10.6 —13.2)

48 (03.8—05.8)
194 (161—22.7)
806 (77.3—83.9)
185 (16.9—20.1)
256 (23.8—27.3)
354 (33.4—37.3)
206 (189 —223)
181 (17.2—19.0)
315 (30.5—32.6)
504 (49.1—51.6)

37 (03.4—04.1)

9.0 (08.3—09.6)
87.3 (86.5—88.1)
290 (27.9—30.0)
357 (34.8—36.6)
353 (343 —364)
777 (76.5—78.8)
223 (212—235)

617 (60.2—63.2)
296 (28.3—310)

87 (08.0—09.3)
826 (815—83.7)
174 (16.3—185)

380 (36.7—39.3)
360 (34.8—37.1)
260 (247 —27.3)
382 (37.2—39.1)
618 (60.9— 62.8)

400 (39.2—40.9)
60.0 (59.1— 60.8)
106 (09.2—12.1)
730 (71.2—74.9)
117 (10.4—13.1)

46 (03.6—05.6)
197 (163 —23.1)
803 (76.9—83.7)
182 (16.6 —19.9)
257 (23.8—275)
354 (33.4—375)
206 (19.0—22.3)
185 (17.5—19.5)
3.7 (30.6—328)
498 (48.4—51.1)

37 (033—04.0)

86 (07.9—09.2)
87.8 (87.0—88.5)
258 (24.9—26.8)
357 (34.7—36.7)
384 (37.3—39.6)
754 (742 —76.7)
246 (233 —258)

60.6 (59.0 —62.1)
309 (295—323)

85 (07.9—09.2)
817 (80.6—82.9)
183 (17.1—19.4)

MEPS-HC, Medical Expenditure Panel Survey — household component; MEPS-MPC, Medical Expenditure Panel Survey — Medical Provider

Component.

*
All adults with positive weights in MEPS-HC.
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fSubjects with at least one MEPS-MPC medical encounter; used to compute sensitivity.

ISubjects with at least one MEPS-HC encounter matched to a MEPS-MPC medical encounter diagnosis; used to compute specificity and PPV.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 May 01.



Page 15

Cisternas et al.

"(22€'02=U) sisouBeip DH ®© 01 payolew sisoufelp J31UN0IUS [BIIPaW DdIN-SdIIN BUO 1SES]| T8 YIIM PajeIoosse

U023 DH-SdIIN Yyum siuedionued — g 18sgqns uo parewnss Add pue A101419ads "(zz0'z=u) sisoubelp 18junod [eaipawl DdIN-SdIIA U 1ses| Je yum siuedioied — 7 18SgNS U0 pajewss AJAL _mcwm%

‘[snyue yo adAy ay3 Joy fenpiaipul ayy Bundwold uonsanb dn-mojjos e pue . ;sniyue pey (NOSHId) eyl [euoissajold yifeay Jaylo Jo 10100p e Ag pjol usaq Jana (NOSH3d) (SeH/aneH),, sinpe

[1e 40 paxjse uonsanb e Lm passasse — sISouBelp sLIYLE Yy-uou Jold ANV 6TZ 10 9T2] HO STZ IND-6-QDI ‘B1qeqoid ‘6T. 40 9T/ ‘ GT/ sisouBelp IND-6-aDI ‘Papuedx3 ‘g1 sisoubelp INO-6-ADI Jo_bmu.

"sywuow T 1sed ayy ui utol e punoJe Buijjams o ssauyns ‘Buiyoe ‘ured pey [NOSH3d] [SeH/aAeH],, JeaA yoea e JusLWSSasse Ise| pue 1si1) 8yl 1e payse uonsanb Buimoljo) syl yum nmmmmwmﬁ

"paIuRIB Sem eIep 3say) 0} SSB00E INO USYM B|CR[IeAR J0U SEM B1ep DdIA TTOZ “81ep DdIN-SdIIA PaloLiIsal J0 asn ay) sainbai sainsesw aouewIoLad Jo uonenojes
*

“Juauodwo pjoyasnoH ‘OH uauodwo? JapIAoid [eaIP3IAl ‘DdIN
‘UOITRDILIPOIA| [E2IUIND 6 UOISIZA Saseasid JO UOIEIILISSE|D) [eUOITeuIaIu| ‘IND-6-AD1 BNJBA 8AI0IPaId BAINSOd ‘Add ‘[eAI8IU| 80UapPIIU0D ‘| ‘ABAINg [aued ainlipuadx3 [BOIP3IA ‘ST ‘SHLIYLIBO8ISO ‘YO

%8'T6 (ret) 8'0¢€ 0e2'TT (Tve-882) v1e (0Ov6-0€6) G€6 (6G9-86S) 67279 3]qeqoid
%T'68 (22 ¥'18 Geo'6T  (§82-Tte) €9z (T16-868) 606 (§592-TT2) €.  pspuedx3y
%E'26 (€9 vyl 8e8'y  (92e-¢62) Gec (626-¢L6) G16 (8L€-GTE) 9vE nms
% (%)  suoliw
u (10 %56) (10 9%56)
SO ajduwes (12 %56) 4N\dd Ha_u_%am Ha_z:w%m
juomuyea
X110c” Moom , 1102 - 8002
Jpo:mEB WAS 0UB[eARId [enUUY *SSN - 8002) S8UNSes|A aduew.0)4ad

e1ep Sd3IN Buisn wQ Jo suoniulap s34yl Jo uosiredwo)
¢ d|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2016 May 01.



	Abstract
	Materials and Methods
	Data Source
	OA definitions
	Measuring Performance
	Sensitivity
	Specificity and Positive Predictive Value (PPV)
	Proportion symptomatic

	Annual Prevalence Estimates
	Statistical analysis


	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2

