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Abstract BACKGROUND CONTEXT: In response to increasing use of lumbar fusion for improving back
pain, despite unclear efficacy, particularly among injured workers, some insurers have developed
limited coverage policies. Washington State’s workers’ compensation (WC) program requires im-
aging confirmation of instability and limits initial fusions to a single level. In contrast, California
requires coverage if a second opinion supports surgery, allows initial multilevel fusion, and provides
additional reimbursement for surgical implants. There are no studies that compare population-level
effects of these policy differences on utilization, costs, and safety of lumbar fusion.
PURPOSE: The purpose of this study was to compare population-level data on the use of complex
fusion techniques, adverse outcomes within 3 months, and costs for two states with contrasting cov-
erage policies.
STUDY DESIGN AND SETTING: The study design was an analysis of WC patients in Califor-
nia and Washington using the Agency for Healthcare Research and Quality’s State Inpatient Data-
bases, 2008–2009.
PATIENT SAMPLE: All patients undergoing an inpatient lumbar fusion for degenerative disease
(n54,628) were included the patient sample.
OUTCOME MEASURE(S): Outcome measures included repeat lumbar spine surgery, all-cause
readmission, life-threatening complications, wound problems, device complications, and costs.
METHODS: Log-binomial regressions compared 3-month complications and costs between
states, adjusting for patient characteristics.
RESULTS: Overall rate of lumbar fusion operations through WC programs was 47% higher in Cal-
ifornia than in Washington. California WC patients were more likely than those in Washington to un-
dergo fusion for controversial indications, such as nonspecific back pain (28% versus 21%) and disc
herniation (37% versus 21%), as opposed to spinal stenosis (6% versus 15%), and spondylolisthesis
(25% versus 41%). A higher percentage of patients in California received circumferential procedures
(26%versus 5%), fusionof three ormore levels (10%versus 5%), andbonemorphogenetic protein (50%
versus 31%). California had higher adjusted risk for reoperation (relative risk [RR] 2.28; 95%
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confidence interval [CI], 2.27–2.29), wound problems (RR 2.64; 95%CI, 2.62–2.65), device complica-
tions (RR 2.49; 95%CI, 2.38–2.61), and life-threatening complications (RR 1.31; 95% CI, 1.31–1.31).
Hospital costs for the index procedure were greater in California ($49,430) than in Washington
($40,114).
CONCLUSIONS: Broader lumbar fusion coverage policy was associated with greater use of lum-
bar fusion, use of more invasive operations, more reoperations, higher rates of complications, and
greater inpatient costs. � 2014 Elsevier Inc. All rights reserved.
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Introduction

Some health plans have implemented coverage restric-
tions to stem the increased use of lumbar fusion operations
in patients with back pain associated with degenerative
changes [1–3]. States have adopted a variety of coverage
and reimbursement strategies for workers’ compensation
(WC) patients, whose outcomes are generally worse com-
pared with non-WC patients [4,5]. However, there is little
information about whether these policies modify the use,
costs, or surgical safety of lumbar fusion.

Guidelines suggest that lumbar fusion may be an option
for patients with severe back pain who have not improved
with conservative treatment [6,7]. Restricting motion and
providing structural support with instrumented fusion may
be effective for some diagnoses, including degenerative
spondylolisthesis, fractures, and scoliosis [8,9]. In random-
ized trials, although lumbar fusion is more effective than
routine nonoperative care, fusion surgery is equivalent only
to structured rehabilitation, but less safe and more costly
[10–12]. For patients with disc herniation or spinal stenosis,
decompression alone is effective [13,14]. The use of more
complex lumbar procedures is associated with higher com-
plication rates without evidence of improved functional
outcomes [15–17].

One insurance policy strategy has been to limit complex
lumbar procedures, including those involving adding fusion
to a decompression procedure for unilateral herniated disc
with radiculopathy, multiple vertebral levels, certain
implanted devices, and circumferential surgical approaches.
This strategy was adopted by Washington State’s Depart-
ment of Labor and Industries in 1996 and revised in 2006
(Table 1), based on its analyses that lumbar fusion innova-
tions did not improve worker disability or quality of life,
but increased reoperations [3,5,18]. Washington uses
a prospective utilization review of lumbar fusion requests,
requires x-ray imaging confirmation of spinal instability,
and limits initial fusions to a single-disc level [19].

In contrast, California’s WC system uses a legislated
binding second opinion [20]. This policy requires an
employer to authorize the procedure if the patient receives
a second surgical opinion that concurs with the initial rec-
ommendation [21]. California allows additional payment
for surgical instrumentation to stabilize adjacent vertebrae

(screws, rods, plates, cages) and bone-growth enhancers
(bone morphogenetic protein [BMP]) [22].

Hospital discharge registries allow for population-based
comparisons of utilization, safety indicators, and costs be-
tween states. This information would help guide policy
debate in the emerging area of cost and quality control re-
lated to spinal surgery [23,24]. Because complex fusion
surgery for back pain alone has little justification on the ba-
sis of patient-reported randomized trial data, differences in
safety profiles may influence patients’ opinions on accept-
able risk for uncertain benefit. Therefore, we compared
Washington’s and California’s WC population data for rates
of lumbar fusion surgery, complexity of surgery (use of in-
strumentation, fusion adjuncts, surgical approach), costs,
readmissions, revision surgery, and other complications.

Methods

Data source

We examined the State Inpatient Database (SID) for
California and Washington. The Agency for Healthcare Re-
search and Quality (AHRQ) maintains SID, which is a com-
ponent of the Healthcare Cost and Utilization Project
(HCUP) [25]. Data from HCUP has previously been used
to study spinal procedures [1,26–29]. SID is an all-payer
inpatient discharge registry that provides International
Classification of Diseases, Ninth Revision, Clinical Modifi-
cation (ICD-9-CM) diagnoses and procedure codes, patient
demographics, and hospital charges for approximately 90%
of hospitals in participating states. AHRQ translates dis-
charge information into uniform definitions to facilitate
multistate comparisons. Several states, including Washing-
ton and California, include encrypted patient identifiers that
allow us to identify readmissions of individual patients
even if care is provided by multiple hospitals.

Sex- and age-stratified (by 5-year age increments) pop-
ulation data within each state were obtained from the US
Census Bureau, along with estimates of the proportion of
employed populations within each stratum.

Study population

We identified adults (ages 20–65) undergoing thoraco-
lumbar, lumbar, or lumbosacral fusion for degenerative
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