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Abstract

Studies examining geographic variation in care for low back pain often focus on process and outcome measures conditional
on patient diagnosis but generally do not take into account a physician’s ability to diagnose the root cause of low back pain.
In our case study, we used increased detection of ankylosing spondylitis—a relatively rare inflammatory back disease—as a
proxy for diagnostic ability and measured the relationship between ankylosing spondylitis detection, potentially inappropriate
low back pain care, and cost. Using 5 years of health insurance claims data, we found significant variation in ankylosing
spondylitis detection across metropolitan statistical areas (MSAs), with 8.1% of the variation in detection explained by a
region’s racial composition. Furthermore, low back pain patients in MSAs with higher ankylosing spondylitis detection had
7.9% lower use of corticosteroids, 9.0% lower use of opioids, and 8.2% lower pharmacy cost, compared with patients living

in low-detection MSAs.
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Introduction

Over 20 years of research, beginning with the Dartmouth
Atlas, has found significant geographic variation in the qual-
ity and cost of health care that patients in the United States
receive.'” Furthermore, this research suggests that areas with
higher health care spending do not have better quality, and in
some cases, worse quality. Variation in cost and quality of
care extends across highly prevalent conditions and health
care services, such as heart attack treatment, cesarean deliv-
eries, and colonoscopies.”®

To date, most quality of care measures used by payers
(e.g., National Committee for Quality Assurance’s Healthcare
Effectiveness Data and Information Set) focus on the process
of care, patient satisfaction, and, in some cases, patient out-
comes; however, there are very few measures related to a
physician’s ability to accurately diagnose a patient. Although
providing a guideline-based treatment would improve pro-
viders’ quality measure scores, patient outcomes will likely
suffer if the diagnosis is incorrect.

In this article, we examine whether metropolitan statisti-
cal areas (MSAs) where physicians have high rates of detect-
ing a relatively uncommon source of back pain—ankylosing
spondylitis (AS)—are more or less likely to provide high-
quality, low-cost care to all low back pain patients. We use
AS detection—estimated using the demographics-adjusted

prevalence observed in claims data—as a proxy for diagnos-
tic ability. Our key outcome measures are use of opioids and
steroid injections, 2 treatments often inappropriately used
when treating low back pain patients.”'® Although this article
represents a single case study, it can shed light on the ques-
tion of whether a provider’s ability to identify and accurately
diagnose patients is correlated with treatment quality and
cost of care, conditional on diagnosis.

Background and Conceptual
Framework
Low back pain is one condition with significant geographic

variation in treatment patterns, quality of care, and cost. More
than half of adults experience low back pain every year, a
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condition that costs an estimated $86 billion in health care
spending and $20 billion in lost productivity annually in the
United States.'"™" Unnecessary or non-recommended treat-
ments comparise a large share of these costs. For example, the
elimination of unnecessary lumbar imaging is estimated to save
more than $300 million annually."* Furthermore, the rate of opi-
oid prescriptions for low back pain increased 35% in emergency
departments (EDs), 38% in primary care clinics, and 75% in
specialty clinics every 5 years between 1997 and 2009."

AS is a chronic rheumatic disease that primarily affects
the sacroiliac joints, spine, and peripheral joints.'®'” It is esti-
mated that 0.2% to 0.5% of the US population has AS; how-
ever, patient and diagnostic factors make the disease difficult
to diagnose.'® Delays in appropriate diagnosis of AS can
result in further disease progression, which may lead to
decreased physical functioning and quality of life."

High-quality care for low back pain requires at least 2
components: proper diagnosis of the source of the low back
pain and identifying effective treatment conditional on diag-
nosis.*’ To date, most process and outcome measures focus
on a patient’s treatment and subsequently assume that the
patient population with the disease is known with certainty.
In practice, however, different providers have different levels
of acuity in detecting the source of low back pain. Previous
research has found significant variation in physician
approaches for low back pain testing, and these approaches
vary across specialties.''?!

The relationship between high-quality diagnostic compe-
tency and treatment is especially important as payers move
from a fee-for-service model to reimbursement based on
measures of value, such as Medicare’s Shared Savings
Program for accountable care organizations and its Merit-
Based Incentive Payment System (MIPS) for physicians.
Payers must consider whether or not these new payment
models will be able to reward physicians who are able to
both accurately diagnose patients and appropriately treat the
patient conditional on diagnosis. Policy makers and payers
are usually able to observe—and thus provide monetary
incentives to—providers based on treatment choices condi-
tional on diagnosis, but policy makers and payers are gener-
ally not able to evaluate provider diagnostic accuracy. If a
provider’s diagnostic accuracy is highly correlated with
treatment decisions conditional on diagnosis, then rewarding
provider treatment decisions may be a sufficient condition
for rewarding high-quality physicians within any value-
based purchasing program. On the other hand, if the correla-
tion between provider diagnostic ability and treatment
quality is weakly or negatively correlated, then providers
who most accurately diagnose a disease would be adversely
affected financially by any value-based purchasing system.

New Contribution

This study is the first study to our knowledge that measures the
relationship between diagnostic ability, quality of care, and cost

in low back pain. There have been studies examining whether
patient and provider characteristics of a geographic region are
correlated with diagnosis rates and medication use, but this is
the first study to our knowledge comparing diagnosis rates and
inappropriate care directly against one another. Our study
extends previous work examining geographic variation in opi-
oid and corticosteroid use,”>** and more generally the study of
geographic variation in process of care measures.' >

In addition, whereas most studies of geographic variation
in quality of care focus on highly prevalent diseases, this
study aims to measure how a region’s ability to identify rela-
tively uncommon diseases is related to commonly used qual-
ity measures for more prevalent diseases. For instance, the
Medicare Shared Savings Program includes 33 quality mea-
sures for only 5 diseases.”” Thus, many of the value-based
purchasing programs currently being implemented by payers
largely ignore patients who suffer from less common dis-
eases such as AS.” This article aims to fill this gap in the
literature.

Methods
Data

We used the Truven Health Analytics MarketScan Commercial
Claims and Encounters (Commercial) and Medicare
Supplemental and Coordination of Benefits (Medicare)
administrative claims data sets between July 2007 and June
2013. The MarketScan database includes demographic, enroll-
ment, disease diagnosis, health care utilization, and expendi-
ture information from active employees, early retirees, and
Consolidated Omnibus Budget Reconciliation Act (COBRA)
continuers. In addition, these data have been widely used in
other back pain studies.”** In addition, we use 2014 data from
the American Community Survey to measure the degree to
which there are racial differences across regions.> Previous
research has shown that the prevalence of AS in different
regions depends on the prevalence of the genetic factor HLA-
B27 in these regions, and this factor is less common among
African Americans.**>°

Study Subjects

Our approach identified patients living in the United States
with prevalent cases of back pain or AS between 2008 and
2013. We included all individuals aged >18 years who had
>2 claims for a back pain or AS diagnosis (International
Classification of Disease, Ninth Revision (ICD-9) code
720.0) during the study period between July 1, 2008, and
June 30, 2013. To focus the analysis on chronic rather than
acute back pain, patients were only included if their AS or
low back pain diagnosis claims were separated by a 90-day
period. Low back pain patients were identified using the
ICD-9 codes from the National Quality Forum—endorsed
low back pain measure’”: 721.3, 722.10, 722.32, 722.52,
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722.93,724.02, 724.2, 724.3, 724.5, 724.6, 724.70, 724.71,
724.79, 738.5, 739.3, 739.4, 846.0, 846.1, 846.2, 846.3,
846.8, 846.9, and 847.2. To capture resource utilization and
costs over an entire year, patients were required to be
enrolled in the data set for at least one continuous 12-month
period. Because previous research indicates the prevalence
of AS is less than 0.6% in the United States,”® we calculated
prevalent cases of chronic low back pain and AS using 5
years of data to increase the precision of our measured
detection estimates; patients could appear multiple times in
the data set if they were continuously enrolled for multiple
12-month periods. Patients were excluded if they were not
continuously enrolled for a 12-month period after an AS or
low back pain diagnosis or if they had missing information
on their place of residence.

Outcome Variables

We identified 3 types of outcome variables: (1) chronic low
back pain or AS measured detection—that is, prevalence as
recorded in health insurance claims data; (2) measures of
potentially inappropriate or nonrecommended care; and (3)
cost of care. Whenever possible, we used measures endorsed
by medical organizations, quality measurement agencies,
and expert clinicians, such as the Centers for Medicare &
Medicaid Services, the American College of Physicians, and
the National Committee for Quality Assurance.”*

We calculated the AS detection metric as the observed
prevalence of AS in claims data, where observed prevalence
was measured as the number of patients who had >1 inpa-
tient or >2 outpatient claims with an AS diagnosis within a
calendar year.”” To control for differences in patient demo-
graphics across MSAs, AS detection by MSA was measured
separately for 16 different age-gender categories (e.g., 45- to
54-year-old female, 55- to 64-year-old male). Overall AS
detection was a weighted average across these categories
where the weights were the share nationally of all individuals
in each age-gender category.

Our treatment quality measures were measures of poten-
tially inappropriate care: prescription opioids and steroid
injection use. Prescription opioid use was measured as the
percentage of back pain patients who filled a prescription for
>1 opioid drug during a 12-month period. After identifying a
list of complete or partial opioid agonists and combination
formulations,” we used Redbook to identify appropriate
National Drug Codes (NDCs).* The steroid injection metric
was calculated as the percentage of low back pain patients
who were dispensed at least one corticosteroid injection
(Current Procedural Terminology codes 62311, 62310, 64479,
64480, 64483, and 64484) during a 12-month period.'**

Finally, we analyzed the cost of low back pain and AS
treatment using 3 metrics: total costs, total costs for disease-
modifying antirheumatic drugs (DMARDs), and low back
pain- or AS-related medical costs. DMARDs are used to
improve disease activity and mobility in patients with AS

who do not respond to nonsteroid anti-inflammatory drugs.*’
Total costs represented the sum of annual inpatient, outpa-
tient, and pharmacy costs that accrued to payers and patients
with low back pain or AS. We calculated DMARD costs as
all costs for DMARD prescriptions*®; we measured total low
back pain- or AS-related medical costs as the sum of inpa-
tient and outpatient costs on claims that had a low back pain
or AS diagnosis code. All costs were updated to 2015 USD
using the Consumer Price Index, published by the U.S.
Bureau of Labor Statistics.*

Geographic Definitions and Other Variables

To measure geographic variations in detection, quality of
care, and costs, we constructed each metric at the individual
level and then aggregated the metrics by geographic area. We
selected MSAs as the geographic unit of observation, as they
were the smallest level of geographic granularity available in
the MarketScan data. MSAs, which are comprised of indi-
vidual counties and equivalent entities, represent geographic
regions with high population densities and close economic
integration. Patients who lived outside of an MSA were
assigned to a “rest of state” area, which represented all non-
MSA counties in a state. These geographic classifications are
used by the Centers for Medicare & Medicare Services in
defining its Hospital Wage Index.”

Statistical Analysis

We used generalized linear models (GLMs) to estimate the
AS detection, treatments, and health care costs, controlling
for differences in patient composition between MSAs. To
ensure the analysis was nationally representative, the detec-
tion and treatment models were weighted according to the
age and gender distribution within each MSA as reported in
the 2008-2012 Current Population Survey. When modeling
regional variation in use of opioids and corticosteroids, we
used a logistic regression controlling for patient age, gender,
and year. For the cost models, we included age, gender, year,
and the Elixhauser Comorbidity Index as independent vari-
ables in each GLM model.”' (See online appendix for first-
stage regression model results.)

After calculating the adjusted outcomes by MSA, we mea-
sured the relationship between AS measured detection and
potentially inappropriate care, as well as costs, using a linear
regression model. To facilitate the interpretability of the
regression coefficient of AS measured detection on the out-
come of interest, we also report the results as the effect of
increased AS detection as the product of the coefficient of
interest and the difference in AS measured detection between
an MSA at the 90th percentile and the 10th percentile. Because
all MSA-level outcome variables were calculated from indi-
vidual patient observations, we used a bootstrapping method-
ology to conduct a ¢ test to examine whether the regression
coefficients of interest were statistically significant.
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Table I. Consort Diagram.
Medicare-insured Commercially insured Total

Patient-years (July I, 2008-June 30, 2013) 12 743 951 129 033 244 141 777 195
>2 claims for back pain or ankylosing spondylitis ever® 7816936 48 976 169 56 793 105
Meet continuous enrollment during year 7 352 844 44 569 749 51 922 593
>2 claims for back pain or ankylosing spondylitis during year 3487 309 19 008 006 22 495 315
Age >18 at start of period 3487 309 17 727 842 21 215 151
MSA value populated 2873 676 14 680 968 17 554 644
Remove patients in Puerto Rico and Guam® 2 800 029 14 380 897 17 180 926
Number with back pain (no ankylosing spondylitis) 2795810 14 347 866 17 143 676
Number with ankylosing spondylitis 4219 33 031 37 250

Note. MSA = metropolitan statistical area.

*Number of unique patients meeting initial inclusion criteria included 2 439 170 unique Medicare-insured patients and 17 104 801 unique commercially

insured patients.

®Patients in Puerto Rico and Guam were dropped because these territories are not included in the Current Population Survey. The final analytic file
contains 2 800 029 Medicare patient-year observations (| 140 033 unique Medicare-insured patients) and 14 380 897 commercially insured patient-year

observations (6 588 563 unique patients).

The bootstrap approach resampled 1% of the data with
replacements within each stratum and generated 100 boot-
strap samples. For each sample, we reestimated the MSA-
level outcomes applied in the GLMs described above, and
then estimated the coefficient of interest between MSA-level
AS measured detection and potentially nonrecommended
care or costs. Using the R-squared metric, we also measured
the share of regional variation in AS detection across regions
that can be explained by an MSA’s share of African American
residents.

Results

Out of an initial sample of 141.8 million patient-year obser-
vations between July 1, 2008, and June 30, 2013, our final
study sample included 2.80 million Medicare-insured
patient-year observations (1.14 million unique patients) and
14.4 million commercially insured patient-years (6.59 mil-
lion unique patients) with a low back pain or AS diagnosis
(Table 1). Approximately 70.6% of individuals appeared in
the data set for more than 1 year. Within this broader low
back pain group, there were 33 031 patient-year observations
in the Commercial data set and 4219 patient-year observa-
tions in the Medicare data set where the patient was diag-
nosed with AS.

In our low back pain patient sample, the average age was
51.7 (SD, 16.8), with a higher percentage of females than
males (56.4%). The most frequent Elixhauser comorbidities
were hypertension (32% of patients), diabetes (12.2%),
chronic pulmonary disease (10.8%), and depression (10.6%).
Compared with general low back pain patients, patients with
AS were younger on average (49.8 vs 51.7), less likely to be
female (37.7% vs 56.4%), more likely to use opioids (42.9%
vs 37.8%), and less likely to use corticosteroid injections
(5.7% vs 10.5%). In addition, AS patients had higher health
care spending across all categories; total annual health care

spending was more than twice as high, compared with
chronic low back pain patients without an AS diagnosis ($21
957 vs $10 371).

AS measured detection in the average MSA was 37 per
100 000 people, whereas chronic low back pain measured
detection was 18 233 individuals per 100 000 people. In the
average MSA, only 0.21% of patients with low back pain
were diagnosed with AS (Table 2). Although measured
detection of AS was uniformly low across the country, we
observed that it varied across MSAs. Our data were right-
skewed in nature, as 74.9% of MSAs had measured detection
below national average levels. Furthermore, 100% of MSAs
had AS measured detection below the 0.55% national preva-
lence estimate calculated from the 2009-2010 National
Health and Nutrition Examination Survey (NHANES) data.*®

In addition, the magnitude of geographic variation in AS
measured detection was higher compared with the geo-
graphic variation of chronic low back pain. Measured detec-
tion for AS at the 90th percentile MSA was 0.063%,
compared with 0.016% at the 10th percentile; the interquar-
tile range (IQR) was 0.019%. The comparable figures for
low back pain more generally were 24.4% and 13.2%, with
an IQR of 5.0%. Although AS is a less prevalent disease than
chronic low back pain, its level of cross-MSA variability is
higher, as measured using the coefficient of variation (CV).
The CV for AS measured detection (0.631) was almost 2.5
times higher than the CV for measured detection of back pain
alone (0.256). Figure 1 highlights this variability in AS mea-
sured detection in a map format.

MSAs with higher rates of AS measured detection deliv-
ered more appropriate, cost-effective care to both low back
pain and AS patients, as measured by fewer steroid and nar-
cotic users. Table 3 presents the results for ordinary least
squares regressions at the MSA-level with AS measured
detection as the independent variable in each case. The table
also presents the effect of increased AS detection as the
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Table 2. Summary Statistics.

Patient-years

MSA

Patients with ankylosing

Patients with low back pain but

spondylitis without ankylosing spondylitis Patients with low back pain
Mean/% SD Mean/% SD Mean/% SD IQR
Demographics
Age,y 49.8 14.8 517 16.8 : : :
Female, % 377 — 56.4 — : : :
Potentially nonrecommended care
Patients using opioids, % 42.9 — 378 — 375 10.0 1.5
Patients using corticosteroid 57 — 10.5 — 9.1 2.8 3.7
injections, %
Total annual spending (2015 USD)
Inpatient, $ 4648 25 094 2725 15558 2672 660 751
Outpatient, $ 11026 21 285 6201 13 864 6003 840 1092
Outpatient pharmacy, $ 6283 9460 1444 3719 1399 319 379
DMARD spending only, $ 3005 10 706 120 1685 126 45 48
Total, $ 21 957 36738 10 371 24013 10 074 1418 1567
Low back pain- or ankylosing 4300 16 848 2197 8547 2113 424 515
spondylitis—related spending, $
Measured detection”
Ankylosing spondylitis (per 100 000) — — — — 37 23 19
Chronic low back pain (per 100 000) — — — — 18233 4665 498
Number of observations 37 250 — 17 143 676 389 — —

Note. MSA = metropolitan statistical area; IQR = interquartile range; DMARD = disease-modifying antirheumatic drug.
*The MSA-level results are adjusted for differences in patient age and gender across MSAs.

®Measured detection is annual disease prevalence as measured based on diagnosis codes recorded in health insurance claims data.

Ankylosing
spondylitis
detection (%
adjusted)

0% - 0.022%
0.022% - 0.029%
0.025% - 0.036%

I o036 - 0.045%
R o.045% - 0.250%

NIA

Figure |. Ankylosing spondylitis measured detection by metropolitan statistical area (MSA), 2008-201 3.
Note. Map of ankylosing spondylitis measured detection at the MSA level.
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Table 3. Ankylosing Spondylitis Measured Detection and Potentially Nonrecommended Care and Cost, Regression Results.

Effect of move from [0th to 90th ankylosing
spondylitis detection percentile MSA*

Dependent variable Independent variable Coefficient P value Change % change

% of low back pain patients

Using steroids Ankylosing spondylitis —-16.16 .031 -0.75 -7.9
measured detection
Constant 0.098 .051
Using opioids Ankylosing spondylitis -13.23 .308 -3.6 -9.0
measured detection
Constant 0.6l 312
Annual per capita spending (2015 USD)
Inpatient Ankylosing spondylitis —-160559 .133 -74 -2.8
measured detection
Constant 2731 163
Outpatient Ankylosing spondylitis —436991 166 -203 -3.3
measured detection
Constant 6165 312
Pharmacy (outpatient only) Ankylosing spondylitis -258304 .003 -120 -8.2
measured detection
Constant 1494 .005
DMARDs Ankylosing spondylitis 20864 .056 10 8.0
measured detection
Constant 118 .037
Low back pain- or ankylosing Ankylosing spondy!itis —-142919 .309 -66 =-3.1
spondylitis—related medical costs measured detection
Constant 2166 295
Ankylosing spondylitis —-857396 122 -398 -39
measured detection
Total Constant 10 391 221

Note. MSA = metropolitan statistical area; DMARDs = disease-modifying antirheumatic drugs.
*Ankylosing spondylitis measured detection at the 90th percentile is 0.063% compared with 0.016% at the 10th percentile.

well as the percentage change of this level of change in AS

70% detection. Moving from an MSA with AS detection at the
wi] oo 10th percentile to the 90th percentile would decrease steroid

;.-'u{ ° use by 7.9% (P = .031) and narcotic use by 9.0% (P = .308)
0% among patients with low back pain or AS; moving from a
0% y= T 0a1ss 25th percentile MSA to a 75th percentile MSA would change

by MSA

these numbers to 3.4% and 3.8%, respectively. Figure 2
shows the relationship between an MSA’s level of AS mea-

30%

Share of patients with chronic low-back pain using opioids,

20% ‘5 B e sured detection and the share of patients using opioids.
- MSAs with better detection of AS not only have lower use
of inappropriate or inadvisable treatment among all low back
o T ot o o o pain patients but also have lower overall pharmacy spending,
Ankylosing Spondylitis Measured Detection, by MSA but higher DMARD use. Total costs were 3.9% (P = .122)

lower among AS or low back pain patients living in MSAs at

Figure 2. The relationship between ankylosing spondylitis the 90th percentile for AS detection, compared with those at

measured detection and opioid use by MSA, 2008-2013. the I.Oth percentile ((?r 1.6% higher in MSAs at the.75th per-
Note. The x-axis shows ankylosing spondylitis measured detection by centile compared with those at the 25th percentile of AS
MSA, and the y-axis shows the percentage of low back pain patients using detection). Patients living in MSAs with high rates of AS
opioids, by MSA. The P value is .308. MSA = metropolitan statistical area. detection (90th percentile) also had 2.8% (P _ 133) lower

inpatient spending, 3.3% (P = .166) lower outpatient spend-
product of the coefficient of interest and the difference in AS ing, and 8.2% (P =.003) lower total prescription drug spend-
measured detection between an MSA at the 90th percentile ing, compared with MSAs with low rates of AS detection
and the 10th percentile (ie, slope coefficient x 0.046%), as (10th percentile).
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Although overall pharmacy spending was lower in MSAs
with higher AS measured detection, MSAs at the 90th per-
centile in AS detection had 8.0% (P = .056) higher DMARD
use than MSAs in the 10th percentile in AS detection. While
not all results rose to the level of statistical significance, we
observed a consistent pattern that higher levels of AS mea-
sured detection were associated with lower inpatient, outpa-
tient, pharmacy, and total costs.

We did find that some regions with a large share of African
Americans had lower rates of AS detection. The correlation
between a region’s AS detection rate and its share of African
American residents was —0.286, indicating that a region’s racial
composition explains 8.1% of the variation in AS detection.

Discussion

In general, measured AS detection was uniformly low.
Average AS detection nationwide was only 0.037%, com-
pared with estimates of 0.55% as measured in 2009-2010
NHANES data.”® As NHANES is a household survey that
includes physician and laboratory tests for all participants,
our claims-based AS detection measure likely underesti-
mates the true prevalence of AS.

MSAs with higher levels of AS measured detection pro-
vided fewer potentially inappropriate services and sugges-
tive evidence that the cost of care was lower when AS
measured detection was higher. The observed relationship is
due to both a causal and correlational effect. The causal
effect occurs because increased AS detection reduces the
amount of potentially inappropriate care received by patients
with undiagnosed AS. Patients with AS, however, represent a
small share of low back pain patients.”® Nevertheless, high
levels of AS measured detection may indicate that an MSA is
more likely to appropriately diagnose the underlying cause
of low back pain, whether or not this cause is AS or another
cause of low back pain. Although this hypothesis is specula-
tive, improved low back pain diagnosis may reduce the use
of potentially inappropriate care, increase the likelihood the
patient receives the correct treatment, and reduce total costs.

We hypothesize that increased AS detection may lead to bet-
ter health outcomes for patients with the disease, through earlier
diagnosis and appropriate treatment options. Because AS can
mimic mechanical back pain in its early stages, proper diagnosis
can be challenging—particularly in a primary care setting.
Accurate diagnosis requires a significant level of clinical knowl-
edge, experience, and suspicion to perform appropriate confir-
matory tests at an early stage of the disease.'”'” A diagnosis of
AS usually is confirmed by radiography or magnetic resonance
imaging (MRI) showing sacroiliitis, in addition to a physical
exam.'” As delays in the diagnosis of AS can result in further
disease progression and decreased physical functioning, as well
as potentially inappropriate health care utilization and higher
costs, early diagnosis is clinically important.”’

Some possible factors for better AS detection include
the availability of specialists (especially radiologists and

rheumatologists), and the degree to which evidence-based
clinical guidelines and best practices are adopted and imple-
mented by medical groups, health systems, or health plans.
Further research in this area could help elucidate these fac-
tors and lead to better AS detection more generally.

This study had a number of limitations. First, claims data
analyses were unable to capture many dimensions of func-
tional status, such as back pain severity. Furthermore, mea-
sured AS detection was dependent on physicians accurately
entering diagnosis codes. We cannot rule out that geographic
variation in AS measured detection was due to differences
across MSAs in coding practices or physician specialty, as
patients with back pain commonly see primary care physi-
cians, orthopedic surgeons, and physiatrists in varying
degrees. Second, the MarketScan data are a convenience
sample. To extrapolate the regression results from the
MarketScan sample to the broader US population, we fol-
lowed past work studying geographic variations using pri-
vate claims data’® and calculated age-gender stratum weights
using 2013 data from the Current Population Survey and
applied them to all regression models. Essentially, this
approach put more weight on observations in age-gender
ranges that were less common in our data, relative to the gen-
eral population. Third, we found that regions with a larger
share of African Americans residents had lower rates of AS
detection. This finding, however, is likely to bias our esti-
mates toward finding that higher AS detection is associated
with more opioid use and higher cost, when in fact we found
the reverse to be true. In the United States, opioid use among
African Americans is generally similar™ or lower* than opi-
oid use among Caucasians. Thus, regions with a lower share
of African Americans—and thus higher rates of AS detec-
tion—should have relatively higher use of opioid use; in fact,
this study found that these regions with high rates of AS
detection had lower rates of opioid and corticosteroid use.
Similarly, we found that health care costs were generally
lower in areas with high rates of AS detection, whereas pre-
dicted variation based on racial composition alone would
predict the opposite, as total health care spending among
African Americans is similar or lower than Caucasians’
health care spending.” Fourth, the AS detection rate in our
data was much lower than estimates from NHANES and
other sources, making our results more sensitive to small
changes in AS detection in a given region. This study, how-
ever, relied on a large, multiyear data set, and this uncertainty
is accurately reflected by the bootstrapped standard errors
and P values. Finally, this study focused exclusively on low
back pain and AS; future work should replicate the analysis
using other measures of diagnostic accuracy beyond the
detection of AS as well as apply to other disease states.

Conclusion

MSAs with higher AS detection had less use of potentially
inappropriate services. Suggestive evidence indicated that
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areas with increased AS detection also had lower overall
costs. The observed improved care and lower costs likely
were due to improved early diagnosis of not only AS but also
other forms of chronic low back pain. For clinicians, we rec-
ommend better integrating radiologists and other specialists
earlier in the care of chronic low back pain patients to
improve their ability to identify the root causes of low back
pain, as well as encourage the adoption and implementation
of evidence-based guidelines and best practices by medical
groups, delivery systems, and health plans. More broadly,
this case study provides one piece of evidence that geo-
graphic regions better able to identify and diagnose patients
with uncommon disease are also the same geographic regions
likely to provide high-quality, low-cost care conditional on
diagnosis.
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