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Obesity and litigation predict workers’ compensation costs associated
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Abstract BACKGROUND CONTEXT: Results of lumbar fusion surgery have been mixed and procedures
are costly. Interbody cage lumbar fusion (ICLF) has been advanced to improve arthrodesis and clin-
ical outcomes; however, little attention has been given to ICLF costs or potential predictors of these
expenses.
PURPOSE: To depict medical and compensation costs associated with ICLF in a Utah cohort of
patients receiving workers’ compensation as well as to investigate predictors of costs.
STUDY DESIGN/SETTING: A retrospective-cohort research design was used involving comple-
tion of presurgical and postsurgical medical record reviews and accrual of medical and compensa-
tion costs. Presurgical variables included in a regression model were presurgical spinal
pathophysiology rating, obesity, and litigation status.
PATIENT SAMPLE: Forty-three consecutive patients who were compensated by the Workers’
Compensation Fund of Utah and underwent ICLF.
OUTCOME MEASURES: Total accrued compensation and medical costs.
METHODS: A retrospective review of presurgical variables and total accrued compensation and
medical costs was conducted.
RESULTS: Multiple regression analysis indicated that nonpathophysiological factors predicted
compensation costs (lawyer involvement [b50.40]; obesity [b50.34]). Specifically, compensation
for those with versus without lawyers was $41,657 versus $24,837, and for those who were obese
versus nonobese was $46,152 versus $28,168. Arthrodesis was correlated with medical costs
(r5�0.47, p5.002), with incurred costs for patients achieving solid fusion versus pseudarthrosis
equaling $38,881 versus $71,655, respectively.
CONCLUSIONS: Considerable costs were associated with ICLF, particularly for those who were
obese, involved in litigation, or failed to achieve solid fusion. With regard to compensation costs,
the findings support the importance of assessing nonpathophysiological factors in spinal fusion pa-
tients. � 2006 Elsevier Inc. All rights reserved.
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Introduction

The effects of low back pain (LBP) are wide reaching in
terms of both the number of people involved and economic
cost. It is estimated that 80% of the U.S. population will ex-
perience LBP at some point in their lives, resulting in a pro-
jected overall economic toll of nearly $171 billion [1,2].
The costs associated with medical treatment of chronic
LBP are estimated to range from $9,000 to $19,000 per
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person annually [3]. Not surprisingly, workplace injuries
and compensation claims are an important aspect of the
fiscal equation with more than $11 billion paid annually
in workers’ compensation benefits for work-related LBP
and disability [4]. Interestingly, LBP injury constitutes
10% to 19% of all workers’ compensation claims but
accounts for approximately 33% to 41% of total costs [5,6].

In response to the escalating costs and disability of LBP,
increased emphasis has been placed upon prevention and
treatment. Although a great deal of attention has been given
to nonoperative treatments [7–10], some individuals turn to
surgical interventions as a potential remedy for pain and
disability. One particular surgical intervention, lumbar fu-
sion, has seen a dramatic increase in rates of utilization
over the past two decades [11] and accounts for a significant
proportion of the low back operations with approximately
192,000 performed annually [12,13].

Despite the increased utilization of lumbar fusion tech-
niques, the efficacy of this surgery in treating LBP remains
controversial, with some researchers contending that lum-
bar fusion has not been shown to be effective in treating
LBP resulting from degenerative discs [6,14,15]. Several
possible explanations for mixed lumbar fusion outcomes
have been suggested, including poor surgical technique,
instrumentation failure, poor patient selection, and psycho-
social variables such as litigation/secondary gain [5,14,
16–19].

More recently, a surgical technique known as interbody
cage lumbar fusion (ICLF) has been advanced in an effort
to improve outcomes. It is thought that ICLF reduces
LBP by providing improved stabilization, disc space de-
compression, and extraction of intervertebral disc material
[20–22]. Despite its more technically demanding technique,
the interbody cage method of lumbar fusion was initially
touted as a more cost-effective alternative with a shorter op-
erative period and increased rate of arthrodesis relative to
other lumbar fusion procedures [23–25]. Nevertheless,
few studies have been conducted independent of the devel-
opers of the different cages and fewer yet have reported
data on the costs of ICLF [26,27]. In one such study involv-
ing 23 patients, Hacker [28] estimated costs for posterior
lumbar interbody fusion-BAK at $49,800 and noncage in-
terbody circumferential fusion at $73,200, though median
hospital-related and other medical expenses did not signif-
icantly differ between the fusion procedures.

In a recent study by LaCaille and colleagues [27] exam-
ining ICLF outcomes, a considerable number of patients
continued to report poor quality of life and continued func-
tional impairment, with 38% totally disabled at follow-up
an average of 2.5 years postsurgery. Moreover, the odds
of total disability were 9.1 times greater for patients in-
volved in litigation at the time of surgery. Thus, it appears
that evidence as to the long-term effectiveness and clear
benefit for the use of ICLF remains inconclusive and may
be influenced by personal characteristics of the patient
and the patient’s particular psychosocial circumstances.

Poor outcomes from surgical procedures may have a con-
siderable impact on the limited resources of a health-care
system as well as potentially increased financial and phys-
ical burdens to patients. Characteristics of patients at risk
for poor ICLF outcome and increased costs have not yet
been sufficiently identified in the literature. Although litiga-
tion has been shown to be associated with poorer outcomes
after ICLF in one study [27], it has not been studied with
regard to medical and compensation costs. Similarly, obe-
sity has been found to increase the risk for development
of musculoskeletal pain [29–31] and poorer functional out-
come after spinal surgery [32], but little is known regarding
its association with ICLF outcomes. Examination of patient
characteristics and other issues within the presurgical envi-
ronment may offer a basis for targeted interventions and
improving patient selection, thereby also improving spinal
fusion outcomes and reducing costs. The purpose of the
present study was to examine the costs associated with
ICLF and investigate a multivariate predictive model of
presurgical variables that include a combination of biopsy-
chosocial influences.

Methods

Study design

A retrospective-cohort design was used, which involved
the coding of pre- and postsurgical information from med-
ical records and assessing compensation and medical costs
via the Workers’ Compensation Fund of Utah (WCFU)
computer databases. This study received institutional re-
view board approval from Utah State University, and access
to patient medical records was granted by WCFU.

Patient inclusion criteria and identification

All WCFU patients were eligible for inclusion if they
had undergone ICLF from 1997 to 2000, had no presurgical
diagnosis of vertebral fracture, and were at least 18 months
postsurgery at the time of record review. For each patient,
lumbar fusion surgery resulted from a verified workplace
low back injury. Workers covered by the federal workers’
compensation systems and self-insured employers were
excluded. Approximately 53% of Utah workers are insured
by the WCFU. Potential patients were identified by current
procedural terminology codes in the WCFU databases.

Procedures

Presurgical medical record data were collected using
a standardized review procedure documented elsewhere
[17,33]. The data abstractor was one of the authors, and
he was not involved with the treatment of the patients. Pre-
surgical radiology reports for each patient’s lumbar spine
were also obtained and independently reviewed. A diagnos-
tic pathophysiological severity rating was calculated for
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each patient by another one of the authors who is a physi-
cian trained in orthopedic medicine. He was blind to the pa-
tient’s surgical or cost outcomes. The presurgical variables
coded for this study included body mass index at the time
of surgery, litigation defined as patient private lawyer
involvement in their case½Q2� at the time of surgery, and spinal
diagnostic severity rating.

Materials and instruments

Diagnostic Severity Rating Index (DSRI)
The DSRI provided a summary score of spinal patho-

physiology and was slightly modified from the coding sys-
tem used in previous studies [19,34].½Q3� This instrument
allows for the coding of seven major types of common lum-
bar spinal diagnoses (degenerative changes, facet changes,
disc bulge, lithesis,½Q4� lysis, foraminal stenosis, and central
stenosis) and provides a graduated scale for each diagnosis
from none (0) to severe (3). Additionally, the DSRI is ap-
plied to four intervertebral levels (L2–L3, L3–L4, L4–L5,
and L5–S1) with the total score being based upon the
sum of the scores from each of the levels. Higher scores re-
flect greater spinal pathophysiology. This revised instru-
ment has been previously shown to have good interrater
reliability [27].

Arthrodesis outcome
The operating surgeons routinely reviewed postoperative

radiographs and reported the progression of bone consoli-
dation in the patient’s medical record. Consequently, ar-
throdesis was determined by reviewing medical records
for the surgeons’ assessments of the radiographs, with the
final determination of solid fusion coded as a dichotomous
variable (yes/no). These surgeons were not otherwise
involved in the study.

Medical and compensation costs
Total medical and compensation costs were retrieved

from the databases of WCFU. Compensation costs included
all wage replacement and the final impairment settlement.
Medical costs included all direct and ancillary medical
care, including rehabilitation services. The time interval
for calculating costs was from the time of injury to determi-
nation of maximum medical improvement (MMI). In Utah,
MMI is judged as the point in time at which an injured
worker has realized the maximum amount of improvement
from an injury given the current standard of medical care.
The operating surgeon is responsible for monitoring the pa-
tient’s status and declaring the date of MMI, at which point
the patient’s degree of impairment is assessed, recommen-
dations are made about ability to return to work, and a final
settlement is determined. The specific date for MMI used in
this study was the official date coded in WCFU computer
records. It should be noted that the WCFU covers lifetime
medical costs for work-related injuries, thus it is possible
for ICLF patients to receive additional medical costs

beyond MMI. However, because we needed to draw a logi-
cal line for calculating total medical costs and MMI
appeared to be the point at which the majority of these costs
are achieved for most patients, we selected MMI date as the
criterion.

Statistical analysis

Descriptive statistics were used to characterize the sam-
ple and the medical and compensation costs accrued
through WCFU. Standardized mean difference effect sizes
were calculated for comparison of ICLF cost outcomes
with an existing sample of WCFU non-ICLF patients
[35]. Multiple regression analyses were performed with ar-
throdesis outcome, ½Q5�the radiology severity rating, obesity
status based on body mass index at the time of surgery,
and litigation at time of surgery as the predictors and med-
ical and compensation costs as the dependent variables.
Arthrodesis status was entered in the first step of the regres-
sion equation, whereas the remaining three presurgical pre-
dictors were entered in the second step of the regression to
allow for examination of the relative importance (using
standardized beta weights) of the respective predictor
variables beyond the potential influence of achieving solid
fusion. All data were analyzed using the Statistical Pack-
ages for Social Sciences (SPSS) version 10 for Windows
with an alpha level of .05 considered statistically
significant.

Results

Characteristics of patients and ICLF surgery performed

Descriptive data for the ICLF patients are displayed in
Table 1. ½Q6�The total population included 43 patients of whom
79% were male and all were Caucasian. Preoperative diag-
noses, which may co-occur in patients, were as follows: de-
generative disc disease (60.5%), disc herniation (60.5%),
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Table 1

Descriptive statistics of patients undergoing interbody cage lumbar fusion

Variable Frequency (n543) Percentage

Gender, male 34 79.1

Married 28 65.1

Education, $high school 35 81.4

Obesity, BMI$30 7 16.3

Lawyer involvement 16 37.2

Number of previous back surgeries

None 13 30.2

One 17 39.5

Two 9 20.9

Three or more 4 9.3

Mean SD Min–Max

Age, years 40.4 9.2 28–64

DSRI 9.67 4.69 3–29

BMI5body mass index; DSRI5diagnostic severity rating index.
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spinal stenosis (23.3%), spondylolisthesis (18.6%), motor
segmental instability/motion (9.3%), and pseudarthrodesis
(7.0%).

In nearly 85% of the patients, the ICLF was their first
lumbar fusion, whereas the index surgery was the second
and third fusion surgeries for 9.3% and 7.0% of the pa-
tients, respectively. The ICLF approach performed was di-
vided equally between posterior and anterior (41.9%),
whereas a circumferential approach was taken in 16.3%
of the surgeries. The Ray and BAK interbody cage devices
were the predominant choices of instrumentation, with
these used in 51.2% and 25.6% of the operations, respec-
tively. Patients had one lumbar level operated upon during
the procedure in 55.8% of the cases, whereas the remaining
44.2% had a two-level ICLF performed. The vast majority
of lumbar surgeries involved either L5–S1 or L4–L5 levels,
with these sites being the target in 76.7% and 55.8% of the
surgeries, respectively. Eighty-one percent of the surgeries
were reported to have no complications of any type during
the perioperative period or follow-up. The most frequent
complications that did occur included superficial (2.3%)
and deep (2.3%) infection, instrumentation failure (2.3%),
and failed back syndrome (9.3%). An in-hospital surgical
mortality secondary to internal bleeding was also docu-
mented in one case. The average length of hospital stay
for the remaining patients after ICLF surgery was 4.6 days
(SD51.4, range53–9).

Medical and compensation costs

The average time to MMI was 385 days (SD5222),
which was significantly correlated with total medical costs
(r (41)5.32, p5.041) and approached statistical signifi-
cance with compensation costs (r (41)5.27, p5.079). The
mean total combined compensation and medical costs asso-
ciated with ICLF were $77,251 (SD5$43,778) for patients
covered by WCFU. As seen in Table 2, the mean total med-
ical expenses for the ICLF sample were considerably higher
than compensation costs (ie, $15,061). Comparison of the
medical and compensation costs of the ICLF patients ver-
sus a WCFU sample of non-ICLF posterolateral lumbar

fusion patients [35] revealed notable standardized mean
difference effect sizes. That is, the mean medical costs as-
sociated with ICLF were $16,053 greater than the postero-
lateral lumbar fusion, yielding an effect size of 0.71. The
average compensation expenditures for ICLF were $3,876
more costly than the comparison fusion sample and resulted
in an effect size difference of 0.22.

Arthrodesis outcome

Arthrodesis was established in 78.6% of the cases, with
one individual excluded owing to in-hospital mortality.
Arthrodesis was conceptualized as constituting a mediating
variable, and as such, it was examined separately from the
other proposed predictors of costs. Achieving solid fusion
was negatively related to total medical expenses (r(41)5
–0.47, p5.002), indicating that arthrodesis was associated
with lower medical costs. That is, patients with solid
fusion incurred an average of $38,881 (SD5$19,307) in
medical expenditures compared with $71,655 (SD5

$43,047) for those failing to achieve arthrodesis. It was
very interesting to note, however, that achieving solid
fusion was not significantly correlated with total compensa-
tion costs (r(41)5�.20; p5.195).

Presurgical variables and prediction of ICLF costs

Examination of the intercorrelations among the presurgi-
cal variables indicated that multicollinearity was not a
concern for interpretation of the regression weights for sub-
sequent analyses. Using simultaneous-entry multiple linear
regression analysis to predict the total compensation costs,
while also partialing out arthrodesis, the three-variable
model (litigation, obesity, spinal pathology severity rating)
was statistically significant (F53.94, p5.009) with an
R-square of .299. Two of the predictor variables (presurgi-
cal lawyer involvement and obesity) had statistically signif-
icant regression beta weights (Table 3). In multiple linear
regression, beta weights are interpreted as indicating the
expected change in the dependent variable (eg, ICLF costs)
associated with a unit change in the predictor variable,
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Table 2

Medical and compensation costs associated with ICLF

ICLF sample

Posterolateral fusion

sample*

Mean SD Mean SD ESy

Total compensation

costs, $

31,095 20,428 27,219 15,139 0.22

Total medical

costs, $

46,156 28,645 30,103 16,399 0.71

Overall costs, $ 77,251 43,778 d d d

ES5effect size; ICLF5interbody cage lumbar fusion.

* Posterolateral lumbar fusion published in DeBerard et al. [35];

n5203.
y Standardized mean difference effect size with pooled SD between

ICLF sample and posterolateral fusion sample.

Table 3

Linear multiple regression model predicting total compensation costs*

Coefficients

Unstandardized

coefficients

Standardized

coefficients

Variable b SE b p

Step 1

Arthrodesis �9,978.1 6,869.1 �.201 .155

Step 2

Lawyer involvement 16,595.7 5,929.8 .398 .008

Obesity 18,417.3 8,091.2 .337 .029

DSRI �394.1 661.5 �.089 .555

Constant �9,266.7 12,249.9

DSRI5Diagnostic Severity Rating Index.

* Model summary: p!.01; R5.547; R25.299.

4 R.A. LaCaille et al. / The Spine Journal - (2006) -

ARTICLE IN PRESS

286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397



U
N
C
O
R
R
E
C
T
E
D
P
R
O
O
F

while partialing out the other predictor variables. However,
because of the lack of comparability of the beta weights, it
is helpful to examine the standardized beta weights to ad-
dress the relative importance of the respective predictor
variables. Given this, lawyer involvement at the time of sur-
gery (b5.398) and obesity (b5.337) were comparable in
terms of predictive importance, whereas presurgical sever-
ity rating of spinal pathology (b5�.089) was not influen-
tial in accounting for the variance in costs. As seen in
Figure 1, obese patients received nearly $18,000 more than
nonobese patients ($46,152.56 vs. $28,168.21) in compen-
sation, while those patients with lawyers received nearly
$17,000 more than those patients without lawyers
($41,657.03 vs. $24,837.44). The multiple regression anal-
ysis predicting total medical expenses was not statistically
significant (pO.05).

Discussion

In the present study, the medical and compensation costs
associated with ICLF were considerable, with the former
comprising 60% of the average overall workers’ compensa-
tion expenditures of nearly $77,000. Compared with a
similar sample of Utah workers’ compensation patients un-
dergoing posterolateral lumbar fusion [35], whose medical
costs comprised 53% of the total costs, the expenditures as-
sociated with ICLF were greater than anticipated in light of
initial claims that the procedure yielded shorter hospitaliza-
tions, better patient outcomes, and improved cost-effective-
ness [23–25]. Seventy-nine percent of the patients in the
current study established arthrodesis after ICLF, which is
generally commensurate with those reported elsewhere in
the literature for non-ICLF techniques [14,34]. However,
this rate is considerably lower than the impressive rates
of 92% and higher reported by the developers of ICLF
devices [23–25]; likely reflecting the careful selection of
patients in the clinical trials and restriction of inclusion
of patients with complicated psychosocial issues (eg, pend-
ing litigation). We believe the arthrodesis rate and costs as-
sociated with ICLF observed in the present study are likely
more reflective of typical injured workers with LBP.

Our finding that litigation at the time of surgery was
associated with higher compensation costs (ie, nearly
$17,000) is consistent with previous studies [35–37]. In fact,
several LBP studies have shown a relationship between
litigation/compensation and increased rates of disability
and greater levels of posttreatment pain [16,38–42]. Inter-
estingly, post hoc analyses of litigation and presurgical spi-
nal pathophysiological ratings did not reveal a statistically
significant (F5.786, p5.381) difference between those pa-
tients employing the services of an attorney versus those
not involved in litigation. Taken together, these findings sug-
gest that in this population of patients, recommendations
about performing an invasive procedure such as ICLF
should be made with caution. The data from this study do
not, however, support the position that patients receiving
compensation or involved in litigation cannot benefit from
surgical interventions or ICLF. It may be that patients
involved in litigation experience poorer outcomes and seek
more compensation to offset the additional personal expen-
ditures they have amassed as a result of the poor outcome or
loss of income. It is also important to note that the presence
of litigation/compensation (or secondary gain) does not nec-
essarily confirm that lumbar fusion patients are malingering.
Indeed there is likely a complex psychophysiological
relationship between perceived symptoms, pain, disability,
and documented organic insult. The findings from the
current study are similar to those reported elsewhere
[18,32,37], suggesting that litigious patients may also expe-
rience an increased somatic sensitivity to pain as a con-
sequence of financial incentives and social-contextual
variables. Nevertheless, it is important to remember that it
remains standard medical practice for surgeons to require
evidence of spinal pathophysiology via routine radiographs
before performing spinal fusion procedures [43,44].

The relationship between obesity-associated morbidity
and health-care costs has been widely recognized as a public
health problem [45]. The present investigation also found
that patients considered obese (body mass index O 30)
had 61% (ie, nearly $18,000) greater compensation expen-
ditures than did their nonobese counterparts undergoing
ICLF. There was, however, no association between obesity
and ICLF-related medical costs. Our findings support two
recent studies examining lumbar surgery with obese indi-
viduals [46,47], which found no significant differences
between obese patients and control groups with regard to
duration of surgery, blood loss, duration of hospitalization,
and most clinical outcomes. Interestingly, however, Gep-
stein and colleagues [47] found that the percentage of very
dissatisfied patients was significantly higher among obese
patients and that increased body mass index had a negative
impact on pain perception (ie, greater pain) and activities of
daily living after surgery. Although not assessed in our
current study, the latter finding is consistent with our observa-
tion that obese individuals garnered considerably greater
compensation costs and reports elsewhere that dissatisfaction,
limited functioning, and increased pain perception are related
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to poorer outcomes and higher compensation costs [32,37,38]
An additional hypothesis that was not directly assessed in the
present investigation, is that obesity is related to a more
sedentary lifestyle which in turn leads to chronic LBP [31].
This theory was indirectly supported in that we did not find
a significant relationship between presurgical spinal patho-
physiology or medical costs associated with ICLF in obese
patients. Rather, obesity was related to compensation costs
which are a reflection of disability status (and a corollary of
decreased functioning and mobility). Certainly, further data
are necessary to explain the association found between obe-
sity and workers’ compensation expenditures associated with
lumbar fusion.

Unlike obesity and litigation, arthrodesis was not associ-
ated with compensation costs, but rather was negatively
correlated with medical costs. That is, achieving a solid fu-
sion was related to significantly lower medical costs associ-
ated with undergoing ICLF. This finding is not entirely
unexpected with the sample studied considering the nature
of workers’ compensation and medical costs. That is, com-
pensation costs include wage replacement and, if applica-
ble, a final permanent disability settlement related to the
injury. Moreover, total compensation cost is a function of
the length of time on disability. Medical costs, on the other
hand, include expenses paid toward the spinal fusion proce-
dure, hospitalization, and physician appointments that
accrue as a result of actual treatment provided to the
patient. Thus, achieving arthrodesis would signify to the
surgeon and insurance carrier that medical care has been
completed, whereas an individual’s ability to return to gain-
ful employment and discontinue collecting disability/com-
pensation benefits is more subjective in nature and
influenced by nonmedical social and environmental-contex-
tual contingencies. For instance, some individuals may
view successfully obtaining compensation after a poor
surgical outcome (eg, final permanent disability payment)
as likely only when obtaining representation and services
from an attorney [36].

The findings from this study have several important im-
plications. Lumbar fusion studies have typically empha-
sized biomedical outcomes and technical success with
correspondingly less attention to other outcomes such as
medical costs and patient compensation expenditures. The
current study is also a rare examination of presurgical pre-
dictors of costs associated with lumbar fusion and, to our
knowledge, the only investigation identifying nonpathophy-
siological factors related to costs for ICLF. Thus, this study
provides additional support for consideration of biopsycho-
social factors involved in health care. Specifically, the pre-
surgical variables that emphasized potential psychosocial
factors (ie, litigation, obesity) predicted compensation
costs, whereas the biological variables (ie, presurgical spi-
nal pathology, arthrodesis) were not related to compensa-
tion expenditures. This finding is not surprising, given
that biological factors appear to be more instrumental in
the initiation of pain, whereas psychosocial factors play

a greater role in the exacerbation and maintenance of
chronic pain [32] and are also important variables in the
complex mix of factors that determine disability and func-
tional limitations. A related implication of this study is the
potential utility of assessing presurgical variables in assist-
ing with identification of patients likely to have a poor
response to spinal fusion procedures or to accrue consider-
able costs relative to the anticipated benefit. In particular,
recognition of patients at risk for litigation or considered
obese could signal the need to implement interventions
designed to reduce these risk factors, such as early coordi-
nated case management between injured workers and em-
ployers as well as lifestyle and weight loss interventions.
Additionally, it may be helpful to provide information
to health-care providers as to the importance of these risk
factors relative to spinal pathology and develop further
criteria for noting when a second opinion may be indicated.

Although the current investigation is the only known
study having used a multivariable model to predict ICLF
workers’ compensation expenditures, limitations exist with
the use of a retrospective-cohort design. This design lacked
direct comparison/control groups, used existing groups of
patients, and relied upon extant medical records. Thus, it
is conceivable that potential bias and error may have influ-
enced the data and findings. For instance, using such a de-
sign may leave patient outcomes open to being influenced
by regression to the mean, natural history, or placebo
effects [48]. It is notable that these biases would, however,
likely produce effects appearing as more favorable patient
outcomes such as reduced pain and increased functioning.
Reliance on medical records for gathering presurgical and
postsurgical information also has several inherent problems
that were unavoidable in the current examination of ICLF.
Although thorough and standardized reviews were con-
ducted, it is possible that data may sometimes be missing
or influenced by factors beyond the control of the re-
searchers. For instance, we relied upon operating surgeons
reliably recording in the medical record the postsurgical
complications such as failed back syndrome. Another lim-
itation of the current investigation is the relatively homoge-
neous small sample size, which restricted our ability to
consider other potential predictors and generalize to other
populations. The current findings, therefore, need to be
further validated with diverse and larger samples, using
a prospective design comparing other surgical methods
and nonsurgical treatments, examination of additional types
of costs and funding sources, and randomized controlled
trials.
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