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The sacroiliac joint (SIJ) connects the pelvis to the base of the spine and transmits
forces of everyday activities. SIJ dysfunction, defined as pain and disability related to
poor functioning of the SIJ, is associated with a burden of disease equivalent to that
of many conditions commonly treated surgically, such as hip and knee degeneration
and lumbar spinal stenosis,1 and quality of life scores that are at least as depressed,
compared to these conditions.2 In patients evaluated for chronic low back pain, pain
emanating from the SIJ occurs in 15%–23% of cases.3,4
Nonsurgical treatments for SIJ dysfunction include medication management,
physical therapy, chiropractic treatment, intra-articular SIJ steroid injections, and
percutaneous radiofrequency (RF) ablation of the lateral branches of the sacral nerve
roots. High-quality evidence to support intra-articular steroid injections, which are
commonly used in the US, is lacking. Two blinded randomized trials support the safety
and short-term benefit (up to 3 months) of an RF ablation procedure,5,6 with modest
evidence of benefit up to 1 year.7
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Introduction: Sacroiliac joint (SIJ) dysfunction is associated with a marked decrease in
quality of life. Increasing evidence supports minimally invasive SIJ fusion as a safe and effective procedure for the treatment of chronic SIJ dysfunction. The impact of SIJ fusion on worker
productivity is not known.
Methods: Regression modeling using data from the National Health Interview Survey was
applied to determine the relationship between responses to selected interview questions related
to function and economic outcomes. Regression coefficients were then applied to prospectively
collected, individual patient data in a randomized trial of SIJ fusion (INSITE, NCT01681004)
to estimate expected differences in economic outcomes across treatments.
Results: Patients who receive SIJ fusion using iFuse Implant System® have an expected
increase in the probability of working of 16% (95% confidence interval [CI] 11%–21%) relative
to nonsurgical patients. The expected change in earnings across groups was US $3,128 (not
statistically significant). Combining the two metrics, the annual increase in worker productivity
given surgical vs nonsurgical care was $6,924 (95% CI $1,890–$11,945).
Conclusion: For employees with chronic, severe SIJ dysfunction, minimally invasive SIJ fusion
may improve worker productivity compared to nonsurgical treatment.
Keywords: sacroiliac joint fusion, low back pain, sacroiliac joint pain, clinical trial, health
care costs, indirect costs
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Surgical treatments for chronic SIJ dysfunction include
open SIJ fusion surgery (ie, open surgical decortication and
reconstruction of the SIJ) and minimally invasive SIJ fusion.
Retrospective comparative studies have provided strong evidence that both process variables (procedure time, blood loss,
length of hospital stay) and clinical outcomes (pain relief at
1 and 2 years) from minimally invasive surgery are superior
to open fusion,8–10 and minimally invasive approaches to SIJ
fusion now appear to be preferred.11
Evidence of the clinical superiority of minimally invasive SIJ fusion was provided in INSITE, a prospective
multicenter randomized controlled trial of SIJ fusion with
titanium implants vs nonsurgical management (NSM) in
patients with chronic SIJ dysfunction.12 In INSITE, NSM
consisted of medication management, physical therapy for
the SIJ according to American Physical Therapy Association
guidelines, intra-articular steroid injections, and RF ablation
of the lateral branches of the sacral nerve roots. These treatments were provided in a stepwise fashion to address patient
pain and dysfunction. NSM was consistent with standard
clinical care in the US at the time of study design. Twelvemonth outcomes from this study showed that SIJ fusion
reduced pain and disability levels and improved quality of
life more than nonsurgical treatment. Success rates in the
surgical group were .80%. Moreover, subjects who crossed
over from nonsurgical to surgical treatment (allowed by the
study protocol after the month 6 study visit) showed improvements in these outcomes similar to those originally assigned
to surgical treatment. INSITE’s results are supported by a
second US prospective multicenter clinical trial, showing
similar improvements in pain, disability, and quality of life.13
A systematic review of published studies suggests that pain
relief persists for 5 years.14
Due to fiscal constraints, payers and policymakers are
aggressively looking for sources of cost savings, with attention often focused on high-cost procedures. While some
stakeholders are interested only in direct medical costs,
employers and payers may also consider indirect costs,
such as the impact of disease and its treatment on aggregate
worker productivity. Given the high health and quality of
life burden of SIJ dysfunction, untreated disease can substantially impact worker health, leading to decreased worker
productivity and turnover, all of which are associated with
incremental costs. In this study, we combine data from two
high-quality sources to calculate the expected changes in
productivity for workers with chronic SIJ dysfunction who
are treated either nonsurgically or surgically using triangular
titanium implants.
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Methods
To estimate the effects of surgical fusion using triangular
titanium implants for chronic SIJ dysfunction on productivity,
we used regression analysis and simulation based on a twostep approach used by Dall et al15 in a previous study. The first
step used regression analysis based on the National Health
Interview Survey (NHIS) data to estimate a general relationship between functional status and productivity, as measured
by employment status and earnings. Next, functional status
and other health-related factors for patients receiving surgical management and NSM of chronic SIJ dysfunction were
used to predict economic outcomes using the first step’s
regression results. We computed expected productivity for
an individual by multiplying the predicted probability that
person is working by a forecast of their earnings conditional
on being employed.
Our approach extends that of Dall et al15 in two important
ways. First, we accounted for selection bias resulting from
censored earnings in the nonworking population. Second,
we ran a multistage bootstrap simulation to compute a
difference-in-difference productivity estimate across treatment groups and to conduct statistical inference. In our study,
“difference-in-difference” means the difference in change
scores from baseline to 6 months across treatments. The
bootstrap approach allowed for better accounting for uncertainty in both the estimated relationship between functional
status and economic outcomes and the effects of SIJ fusion
surgery on patient outcomes.

Data sources
Many inputs for our models were from two prospective
multicenter clinical trials conducted in the US. All trial sites
(total of 45 sites) received institutional review board approval
for the studies prior to study initiation.
Two data sources were used for this study: NHIS and
prospective clinical trials. The 2013 NHIS is an ongoing
cross-sectional health survey funded by the National Center
for Health Statistics (NCHS) to ∼33,000 adults annually.16
The survey collects data on a wide variety of topics including
health status, employment, and earnings. We excluded
individuals under 20 years or above 79 years of age as well
as individuals who refused to respond to certain health and
functional status questions. The final sample size included
31,543 individuals (see Table S1 for descriptive statistics on
the NHIS sample).
The other data source was two prospective clinical trials,
which were used to estimate the effects of SIJ fusion using
triangular titanium implants on patient functional status
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and other clinical outcomes. INSITE (NCT01681004) is a
randomized trial of 148 patients with SIJ dysfunction who
underwent either SIJ fusion using the iFuse Implant System®
(SI-BONE, Inc., San Jose, CA, USA) or NSM. NSM consisted
of pain medication management, physical therapy, SIJ steroid
injections, and RF ablation of the lateral branches of the sacral
nerve roots. SIFI (NCT01640353) is an ongoing prospective
multicenter single-arm clinical trial with enrollment criteria
identical to INSITE. There were 172 subjects enrolled in SIFI.
In both studies, subjects underwent preoperative and follow-up
assessment using a visual analog pain score (0–100 scale)
for SIJ pain, the Short Form 36 Health Survey (SF-36),17
Oswestry Low Back Disability Questionnaire (ODI),18 and
the EuroQol-5D questionnaire (EQ-5D).19 Assessments took
place at baseline, and at 1, 3, 6, 12, 18, and 24 months.
The 12-month results from INSITE showed marked,
immediate, and sustained improvements in the surgical
group in self-rated SIJ pain, disability as measured by ODI,
and quality of life (using both SF-36 and EQ-5D).12 In the
nonsurgical group, changes in all of these measures were
minor and not clinically important. All change score difference comparisons were statistically superior in the surgical
group. Twelve-month results in SIFI mirrored those observed
in INSITE.13 As enrollment criteria were identical between
the two studies, data from both studies were combined for the
purposes of the current analysis, resulting in a final sample
size of 265 subjects treated with minimally invasive SIJ
fusion and 43 treated with NSM.
As the ODI, SF-36, and EQ-5D used in the SIJ fusion
trials contain different informational elements that are also
included in the NHIS, we used trial participant data from all
three instruments. For questions and/or response categories
in the NHIS that corresponded imperfectly to the other three
survey instruments, we mapped responses from the NHIS to
each of the relevant survey instrument responses (available
from author upon request). At 6-month follow-up, less than
3% of patients had left the INSITE study and no crossover had
occurred. The SIFI trial also had strong retention at 6 months
(98%). As crossover in INSITE increased considerably after
month 6, we used responses from the 6-month follow-up period
for purposes of measuring treatment effects. Twelve-month
postsurgical results from both studies were nearly identical to
6-month results. Only subjects with complete responses in all
questionnaire fields used were included in this analysis.

Regression analysis
We used a two-stage Heckman selection model to estimate
the relationship between earnings and functional status
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(Tables S2 and S3). There may be systematic unobserved
differences between working and nonworking populations.
For example, someone who is not working may be choosing
not to work because the wage they could command is less
than the wage they require to work. If so, an earnings model
estimated using only data from a working population may
not make unbiased predictions applicable to a nonworking
population. To attempt to do so would likely result in overestimating the income of individuals entering the workforce,
and thus overstating the value of the employment benefit
of surgery. The Heckman model is widely used to estimate
models of worker earnings in the labor economics literature,
and corrects for selection bias resulting from the unobserved
earnings of the nonworking population.20 The first estimation
stage used a probit model to predict employment, and the
second estimation stage used a linear regression equation to
predict earnings. The NCHS has an earnings model to impute
income.21 We included most of the explanatory variables used
in the NCHS earnings model in both estimation stages of our
Heckman model. However, variables included in the NCHS
earnings model that were not collected from clinical trial participants and that could be affected by treatment assignment
were excluded from our models. Other sources of income and
presence of other working household members were included
in the employment model as instruments, but excluded
from the earnings model. As personal income is sometimes
imputed in the NHIS, multiple imputation techniques were
applied to correct for deflated standard errors. We used the
results of this Heckman selection model regression analysis
to estimate both the probability of working and earnings
conditional on working for each patient in the clinical trial
database at both baseline and 6-month follow-up.

Simulation-based productivity and
earnings estimation
Difference-in-difference estimates were calculated using
a multistage simulation model. In each iteration of the
simulation, 265 surgical patients and 43 NSM patients were
sampled with replacement from the combined INSITE and
SIFI datasets. Using model estimates for each sample, we
calculated the probability of working and income conditional
on working from the employment and earnings predictive
distributions for each observation in our bootstrapped sample
at baseline and 6-month follow-up. Change in productivity
was computed by subtracting the product of the baseline
employment probability and baseline income from the
product of the posttreatment employment probability and
posttreatment income. We calculated the mean change in
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productivity across all observations for each treatment
group, and computed a difference-in-difference estimate by
comparing these averages. We ran 1,000 iterations of the
simulation to generate confidence intervals (CIs). The result
is an estimate of the difference in change in the probability of
working and earnings potential between the two treatments
at 6 months after treatment initiation.
Our models included some variables that were not collected from trial participants, such as educational attainment
and marital status. Such variables were imputed by randomly
matching selected trial participants with an NHIS respondent of the same sex and age category, and then populating
missing variables with information from the matched NHIS
respondent. If the same trial participant was resampled,

he/she was not necessarily matched with the same NHIS
respondent. However, within each iteration, the matched
NHIS respondents were held constant for baseline and postestimation analysis.

Results
Table 1 shows characteristics of members of the NHIS
sample and the two clinical trials (both at baseline and at
6 months posttreatment). As expected, patients in the NHIS
were younger and reported better health status than those in
the trials. Patients in the trials were nearly twice as likely
to report fair or poor overall health status as compared to
NHIS respondents. As a result of randomization, baseline
characteristics of the SIJ fusion and NSM groups were

Table 1 Demographic and health status characteristics of NHIS and SIJ fusion trial participants
Category

Subcategory

NHIS
(N=31,543)

SIJ fusion (N=265)

NSM (N=43)

Baseline

6 months

Baseline

6 months

Age

20–29 yrs
30–39 yrs
40–49 yrs
50–59 yrs
60–69 yrs
70–79 yrs
Female
Male
Excellent
Very good
Good
Fair
Poor
Not limited
Limited
Does not need help
Needs help
Not limited
Limited
None
Minor
Major
None
Minor
Major
None
Minor
Major
None
Minor
Major
None
Minor
Major
None
Minor
Major

18%
19%
18%
19%
16%
10%
55%
45%
27%
32%
27%
11%
4%
86%
14%
98%
2%
90%
10%
88%
7%
6%
74%
15%
10%
87%
11%
2%
86%
8%
6%
78%
15%
7%
81%
10%
9%

2%
14%
27%
32%
21%
4%
71%
29%
3%
29%
40%
22%
6%
2%
98%
42%
58%
1%
99%
3%
39%
58%
3%
23%
73%
0%
3%
97%
5%
53%
42%
1%
7%
92%
7%
39%
54%

2%
14%
27%
32%
21%
4%
71%
29%
7%
38%
37%
15%
4%
38%
62%
77%
23%
34%
66%
35%
47%
18%
22%
50%
28%
18%
23%
58%
47%
37%
15%
19%
24%
57%
48%
31%
20%

2%
9%
19%
35%
28%
7%
58%
42%
7%
21%
44%
23%
5%
5%
95%
33%
67%
0%
100%
5%
51%
44%
2%
28%
70%
0%
16%
84%
14%
53%
33%
0%
9%
91%
14%
33%
53%

2%
9%
19%
35%
28%
7%
58%
42%
7%
26%
44%
19%
5%
9%
91%
35%
65%
7%
93%
9%
40%
51%
2%
35%
63%
2%
16%
81%
19%
40%
42%
7%
7%
86%
14%
23%
63%

Sex
Health status

Work limitation
Personal care limitation
Usual activity limitation
Difficulty carrying

Difficulty kneeling

Difficulty sitting

Difficulty climbing stairs

Difficulty standing

Difficulty walking

Abbreviations: NHIS, National Health Interview Survey; SIJ, sacroiliac joint; NSM, nonsurgical management; yrs, years.
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Table 2 Predicted probability of working, earnings, and productivity by treatment group and period
Category

Treatment

Period

Mean

Lower 95% CI

Upper 95% CI

Predicted probability
of working

NSM

Baseline
6 months
Change
Baseline
6 months
Change
Baseline
6 months
Change
Baseline
6 months
Change
Baseline
6 months
Change
Baseline
6 months
Change

19%
22%
3%
19%
38%
19%
$30,926
$31,481
$555
$29,836
$33,519
$3,683
$7,075
$8,358
$1,283
$6,669
$14,875
$8,206

14%
16%
–3%
17%
35%
15%
$23,012
$23,132
–$10,806
$26,779
$30,469
–$446
$4,099
$4,843
–$3,191
$5,552
$12,744
$5,999

24%
28%
9%
21%
41%
22%
$38,734
$40,041
$11,440
$32,969
$36,661
$7,889
$10,481
$12,105
$5,852
$7,792
$17,049
$10,304

Predicted earnings
of workers

NSM

SIJ fusion

Mean aggregate
productivity

NSM

SIJ fusion

Notes: Mean aggregate productivity = expected earnings = probability of working × earnings. All values are in US dollars.
Abbreviations: SIJ, sacroiliac joint; NSM, nonsurgical management; CI, confidence interval.

s imilar. At 6 months posttreatment, SIJ fusion patients
reported better health and functional status than those in the
NSM group, although health and functional status improved
in both groups relative to baseline.
All cost figures in this report are in US dollars, unless
otherwise specified. Table 2 shows simulation results for
modeled economic outcomes. For nonsurgical patients,
the expected probability of working increased by 3% from
baseline to 6-month follow-up (not statistically significant).
In contrast, for patients undergoing SIJ fusion, the estimated
likelihood of working by 6 months increased by 19% (ie,
from 19% to 38%, P,0.001). The expected improvement
in earnings conditional on working was higher for patients
undergoing SIJ fusion compared to those undergoing NSM
($3,683 [P=0.08] vs $555 [P=0.93]), but the difference in
earnings increase was not statistically significant. Combining the expected change in employment and earnings, we
estimated a statistically nonsignificant increase of $1,283 in
Table 3 Change in annual economic outcomes for patients
treated with SIJ fusion compared to NSM
Category

Mean

Lower
95% CI

Upper
95% CI

Expected change in probability of working
Expected change in earnings
Expected change in aggregate productivity

0.16
$3,128
$6,924

0.09
–$9,036
$1,890

0.22
$14,958
$11,945

Note: Mean aggregate productivity = probability of working × earnings conditional
on working. All values are in US dollars.
Abbreviations: SIJ, sacroiliac joint; NSM, nonsurgical management; CI, confidence
interval.
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expected annual earnings for NSM patients and a statistically
significant increase of $8,206 for SIJ fusion patients.
Table 3 shows incremental differences in the probability
of working, earnings, and productivity at 6 months when
electing for SIJ fusion as compared to NSM. That is, the table
shows the difference in change scores (shown in Table 2)
between the two treatments for the selected economic outcomes, along with CIs. Compared to baseline, the change in
the probability working at 6 months was 16% higher (95% CI
9%–22%) in the surgical group than in the nonsurgical group.
The difference in aggregate productivity, which incorporates
both the likelihood of working and earnings potential, was

Productivity improvement (US)
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SIJ fusion

40,000
30,000
20,000
10,000
0
−10,000
−20,000
10th 20th 30th 40th 50th 60th 70th 80th 90th

Percentile
NSM

SIJ fusion

Figure 1 Prediction percentiles for the aggregate productivity change for a given
patient.
Note: Aggregate productivity = probability of working × earnings.
Abbreviations: NSM, nonsurgical management; SIJ, sacroiliac joint.
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also higher in the surgical group (mean $6,924, 95% CI
$1,890–$11,945).
Figure 1 shows the prediction percentiles for the expected
aggregate productivity change for surgical and nonsurgical
patients. These intervals are wider than the mean productivity intervals shown in Table 3, because they represent
the distribution of the estimated change in productivity for
individuals, as opposed to average changes. Approximately
60% of surgical patients could expect a productivity improvement following surgery, as opposed to 50% of nonsurgical
patients. Thirty percent of surgical patients are estimated to
experience an annual productivity improvement exceeding
$10,000, compared to 10% of nonsurgical patients.

Discussion
In this study, we used two data sources and a two-step
regression approach to estimate indirect cost benefits of SIJ
fusion surgery compared to NSM for individuals with SIJ
dysfunction. We estimated that the incremental improvements in health status observed in two prospective clinical
trials would result in an expected worker productivity
increase valued at ∼$6,900 per year. These indirect cost
savings are substantial and may offset a substantial portion
of the direct costs associated with surgical care. Failure to
consider these indirect cost savings may result in understating
the overall cost-effectiveness of surgical treatment for SIJ
dysfunction.
To our knowledge, ours is the only study to estimate the
indirect cost offsets associated with surgical treatment of SIJ
dysfunction. While building on the approach used by Dall
et al,15 we implemented a number of improvements. First, we
corrected for selection bias in our employment and earnings
NHIS models by using a two-stage Heckman selection model.
Second, to the extent we relied on imputed income data from
the NHIS, increased variability that resulted from this method
was incorporated into our standard errors through the use
of multiple imputation techniques. Third, when using our
model to project economic outcomes for trial participants,
we simulated missing model covariates from an approximate
distribution rather than assuming fixed values. Finally, we
used a multistage bootstrap simulation that allowed us to
generate CIs that incorporate uncertainty at all stages of the
estimation process.
As reviewed by Dagenais et al, several studies have
estimated national indirect costs of low back pain, with US
estimates ranging from $7–$28 billion per year.22 Workers
with back pain lose productive times of 5.2 hours/week
with an estimated national loss of $19.8 billion per year.23
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Among employees with low back pain, indirect costs vary
from $7,000–$25,000 per employee per year, depending on
pain severity level.24,25 Analyses from other countries have
shown similar impacts of low back pain on indirect costs in
affected individuals.26
While the impact of back pain interventions on direct
health care costs is commonly studied, assessments of indirect
costs of back pain treatments are far rarer and have generally
been limited to disc replacement or discectomy, and methods
have varied substantially.27 Even fewer studies on indirect
costs associated with surgical interventions have been published. A Norwegian randomized trial compared direct and
indirect health care costs associated with disc replacement
for chronic low back pain with those associated with NSM.28
Mean indirect costs for days missed work were ∼€56,000 and
mean costs for time spent by relatives were ∼€12,000. The
differences were not statistically significant. In a randomized
trial of surgical vs nonsurgical care for lumbar disc herniation, indirect costs represented approximately one-quarter of
surgical costs and 57% of nonsurgical costs.29 However, there
were no statistical differences in mean 2-year indirect costs
across groups. In a head-to-head trial of disc replacement
vs fusion for lumbar disc degeneration, indirect costs were
estimated from self-reported rates of absenteeism at followup visits and US average weekly salaries. After both surgical procedures, the likelihood of being employed decreased
markedly but was similar in both groups throughout the
study, suggesting no differential impact on indirect costs.30
Postsurgical lost wages averaged ∼$2,800 per year.
Our study estimated an indirect 1-year cost savings of
$6,900 associated with surgical vs nonsurgical care of SIJ
dysfunction. A Markov simulation analysis of direct costs
associated with surgical and nonsurgical treatments of SIJ
dysfunction using the same clinical trial data showed an
incremental cost of $9,833 at 5 years associated with use of
surgical as opposed to nonsurgical treatments.31 The potential
indirect cost savings of $6,900 in 1 year offsets a substantial
portion (70%) of the 5-year net cost associated with surgery.
This estimate may be conservative, as there is now substantial
evidence from several studies with longer follow-up periods
to suggest that the benefit from surgery may continue beyond
1 year.14 If the full benefit from surgery persists for at least
2 years, then overall costs (direct and indirect) may be lower
in the surgical groups, ie, surgery may be cost saving from
the societal perspective. More precise estimates of the incremental cost-effectiveness of surgical care can be achieved
by incorporating our findings into a direct cost model and
estimating total lifetime direct and indirect costs for each
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treatment option. We note that although 5-year follow-up
suggests persistent pain relief, no clinical outcomes data are
available beyond this time period.32
Our study reports indirect cost benefits from SIJ fusion
using a societal perspective. This perspective implies that the
full described benefit is not necessarily secured by a single
party, but could instead be shared by numerous parties.
Worker productivity improvements can benefit employers
through increased profits, employees through increased earnings, and governments through increased tax revenue. While
each party’s benefit allotment is ambiguous, it is likely that
in the short term, the greatest benefits from SIJ fusion are
incurred by the employer. This is true for two reasons. First,
wages may not adjust immediately to changes in worker
productivity. Thus, lost productivity due to SIJ dysfunction
is likely to be experienced more by the employer than the
employee. Second, as this study found surgery to significantly
improve workforce participation, self-insured employers who
offer short- or long-term disability benefits may experience a
reduction in payouts. This payout reduction could be significant, as approximately one-third of employees participate in
employer disability insurance programs which pay claimants,
on average, ∼60% of salary.33 Based on our study, and assuming an employer has a disability plan with full participation,
expected reduction in disability payment could be as high as
$2,976 per year (product of annual salary of $31,000 [from
Table 2], 60% salary replacement, and 16% increase in
probability of working and reduced probability of receiving
disability payments). Another reduction in payout that we did
not consider is retraining costs, which could be reduced with
reduced employee turnover after SIJ fusion surgery.
Our study compared the effectiveness of SIJ fusion
surgery to state-of-the-art NSM, which, at the time of study
design included medication management, physical therapy,
intra-articular SIJ steroid injections, and RF ablation of
the lateral branches of the sacral nerve roots, delivered in
a stepwise fashion to meet patient needs for pain control
and improvement of SIJ-related disability. NSM in the trial
was patterned after NSM commonly delivered in the US.
A comparison of surgical outcomes to conservative treatment
(ie, no specific treatment for SIJ dysfunction) would likely
result in an increased estimated indirect cost benefit from
surgery. As conservative management is not an accepted
form of treatment for SIJ dysfunction, further exploration
was not pursued.
Our study has some additional limitations. First, we
assumed that effects of health and functional status on
economic outcomes are largely independent of the cause of
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health or functional impairments. If this assumption does not
hold, our regression models could be biased.
Second, in calculating differences in indirect costs over
a single year, our model relied on an assumption regarding
the persistence of the health benefit of SIJ fusion for 1 year.
However, direct 1-year comparative data were not available
due to trial design considerations. The randomized trial was
designed to allow crossover from nonsurgical to surgical care
after the 6-month visit was complete, because it was assumed
that, for the target patient population, response to NSM could
be inadequate for many patients. This was indeed the case,
and by 12 months, nearly 80% of subjects in the NSM group
crossed over to surgical care; those subjects derived pain,
disability, and quality of life benefits similar to those initially
assigned to SIJ fusion.12 Due to high crossover rates, direct
comparative data for 12-month outcomes were not available.
For our analysis, we assumed that the differences observed
at 6 months in the randomized trial persisted for 12 months.
This assumption is reasonable as crossover subjects showed
nearly no benefit at 6 months and trial subjects, on average, had experienced SIJ pain for 6 years. Moreover, NSM
subjects who elected not to cross over derived no further
benefit from treatment after month 6. Finally, the 12-month
postsurgical outcomes in the randomized trial were nearly
entirely replicated in a separate, large (n=172) prospective
multicenter single-arm trial of the same device/procedure.13
Together, these findings validate the 1-year assumption our
model used.
Third, absenteeism in the form of missed workdays is
excluded from the analysis. Including missed workdays in
our productivity estimates would likely result in doublecounting, as earnings are sometimes mechanically linked to
days worked. However, to the extent lost productivity from
missed work is not captured by earnings differences, our
findings could understate the productivity improvements
associated with surgery.
Over the next 10 years, health care costs are expected
to grow faster than incomes.34 In this environment, policymakers will likely be aggressively searching for sources of
cost savings. Back surgery and other orthopedic procedures
have high direct medical costs and utilization rates that vary
significantly across geographic regions.35 These factors
may result in elevated scrutiny toward back surgery in the
coming years. Basing insurance coverage policies solely
on direct medical expenditures can result in unintended
consequences.36 In this study, we find that SIJ fusion provides incremental improvements in health and functional
status relative to nonsurgical managements, and that these
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improvements likely result in indirect cost savings that
significantly offset net direct medical costs associated with
the procedure. Payers and policymakers should consider
these factors when making policies that affect access to the
procedure.

Conclusion
For employees with chronic, severe SIJ dysfunction, minimally invasive SIJ fusion may improve worker productivity
compared to NSM.

Disclosure
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