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Background: Low back pain (LBP) is the most common medical cause of disability among adults 65 or older. No
previous study has characterized health care costs and treatment patterns of LBP among Medicare beneficiaries.
Methods: This retrospective cohort study quantifies health care utilization costs among Medicare beneficiaries

imagtl)ngk . with newly diagnosed LBP, compares costs between patients managed operatively and nonoperatively, identifies
ow back pain . . o . . oy .
Medicare P costs associated with treatment guideline nonadherence, and characterizes opioid prescribing patterns. Patients

were queried via ICD codes from a 20% random sample of Medicare claims records. Patients with concomitant
or previous “red flag” diagnoses, neurological deficits, or diagnoses that could cause nondegenerative LBP were
excluded. Total costs of care in the year of diagnosis were calculated and stratified by operative versus nonoper-
ative management. To assess for guideline adherence, utilization and costs of different services were tabulated.
Opioid prescription patterns were characterized by quantity, cost, duration, and medication type.

Results: About 1,269,896 patients were identified; 23,919 (1.8%) underwent surgery. These accounted for 7%
of the cohort’s total cost ($514 million total, $21,496 per person). Patients treated nonoperatively accounted for
over $7 billion in costs ($5,880 per person; p<.001). Within the nonoperative cohort, 626,896 (50.3%) patients
were nonadherent to current guidelines for conservative management of LBP. Guideline nonadherence increased
total annual costs by $4,012 per person ($7,873 for nonadherent vs. $3,861 for adherent patients, p<.001). About
460,867 opioid prescriptions were filled for 303,796 unique patients (23.9%) within 30 days of LBP diagnosis.
Within the nonsurgical cohort, patients nonadherent to imaging guidelines were more likely to have an opioid
prescription within this window than adherent patients (26.5% vs. 21.2%; p<.001).

Conclusions: Nonoperative management of LBP is associated with significantly lower costs per patient. Early
imaging and opioid prescription are significant drivers of excess cost. Adherence to proposed treatment guidelines
can save over $2.8 billion in total health care costs.

Nonoperative management

Introduction

The 2017 National Population Projections of the U.S. Census Bu-
reau predicted that by 2030, 1 in 5 adults in the United States will be
65 years or older [1]. This increase presents challenges to the United
States’ health care system, especially to the Center for Medicare & Med-
icaid Services (CMS) [2]. An aging population increases the number of
Medicare beneficiaries; understanding health care expenditures and uti-
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lization patterns for this population is necessary to both project future
expenditures and identify opportunities for cost containment.

Among older adults, low back pain (LBP) is the most common medi-
cal cause of pain and disability [3] with studies suggesting a prevalence
in musculoskeletal pain reaching up to 85% [4,5]. Musculoskeletal con-
ditions including LBP remain one of the largest areas of national health
expenditures [6]. The American College of Physicians favors conserva-
tive management of LBP [7].
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A retrospective analysis of over 2 million patients enrolled in com-
mercial health insurance plans revealed that surgical intervention and
early imaging were the greatest drivers of cost among patients with
newly diagnosed LBP and lower extremity pain (LEP) [8]. In this study,
we build upon these methods to analyze the costs and modalities of
treatment among Medicare beneficiaries of ages 65 years and older with
newly diagnosed LBP. To our knowledge, this is the first study to charac-
terize health care costs and treatment patterns of newly diagnosed LBP
among Medicare beneficiaries. In addition to determining health care
utilization of operative and nonoperative management of LBP in Medi-
care beneficiaries, we also calculate the added costs associated with
guideline nonadherence in the nonoperative management of LBP. Fi-
nally, we characterize opioid prescribing patterns as recent guidelines
note that providers should refrain from providing opioids unless other
pain control modalities fail [9-12].

Methods
Study design and database

This retrospective longitudinal cohort study uses de-identified data
from a 20% random sample of the Centers for Medicare & Medicaid
Services Medicare databases of over 18 million individuals. We exe-
cuted the study by querying the MEDPAR, Outpatient, and Part D files
which contain detailed cost information, medical record details, and
prescription drug data described by International Classification of Dis-
eases (ICD), Common Procedural Terminology (CPT), and National Drug
Codes (NDC). These databases assign patients a unique identification
number, enabling longitudinal analysis and linkage between data sets.
The Stanford Institutional Review Board approved this study. This study
followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline [13].

Cohort definition

We queried the Medicare database to identify patients ages 65 and
older with diagnoses of new-onset LBP using ICD codes from both the
MEDPAR and Outpatient databases from 2006 to 2018 (Appendix 1).
The initial visit, which served as a proxy for time of LBP onset, was
defined as the first visit during which a beneficiary had a claim with
an ICD-9-CM (or ICD-10-CM) code that met the criteria of LBP with-
out previous inclusion diagnoses in the 12 months prior to this visit.
A 12-month continuous enrollment window before and after the initial
visit was required for inclusion. Patients were excluded if they had con-
comitant or previous diagnoses that could cause LBP of nonmechanical
etiologies at any point before or in the year following the initial visit
(Appendix 2). These “red-flag” diagnoses were identified by individual
ICD-9 and ICD-10 codes, with pre-existing variables in CMS’ Chronic
Conditions Data Warehouse, or as one of the comorbidities required
to generate the Elixhauser Comorbidity Index. Patients were excluded
if any of these diagnoses were recorded at any point before or in the
year following a patient’s LBP diagnosis. The cohort selection process is
shown in Fig. 1.

Qutcomes and covariates

The primary outcome measure in this study was a continuous vari-
able denoting total health care spending in the year of a patient’s LBP
diagnosis. Costs were reported according to whether a patient received
spinal surgery, the pattern of conservative management, and the types
of health care services used. Costs were defined as the total amount paid
by Medicare for all claims corresponding to a given patient in the year
of their LBP diagnosis. All costs were adjusted for medical inflation to
represent costs in dollars in the first quarter of 2023. Patients were clas-
sified into a “surgical” or “nonsurgical” cohort to denote whether the
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patient underwent spine surgery in the year of their initial LBP diagno-
sis. The terms “nonsurgical spending” and “surgical spending” are used
to refer to aggregate costs from the nonsurgical and surgical cohorts, re-
spectively. Using this definition, costs associated with nonsurgical inter-
ventions (e.g., imaging) for patients who eventually underwent surgery
were included in surgical spending.

Next, we explored the potential economic impact of deviation
from LBP management guidelines among patients who did not receive
surgery. To do so, we selected the following 2 measurable examples of
widely recommended LBP management guidelines: (1) imaging should
not be obtained within 30 days of diagnosis and (2) imaging should not
be obtained without or before a trial of physical therapy (PT). Simi-
larly, we assessed the frequency, amount, and associated costs of opi-
oids prescribed to patients receiving new-onset LBP diagnoses, as re-
cently published guidelines and trials note that opioids should not be
prescribed unless other pain control modalities are found ineffective,
and that opioids are not superior to placebo for the management of
acute LBP [9-12]. Next, we characterized the distribution of interven-
tions (e.g., epidural steroid injection [ESI], imaging, PT) and the associ-
ated 12-month costs in patients with LBP who underwent surgical and
nonsurgical treatment. For each group of patients receiving a particular
set of interventions, we calculated the aggregate value of their 12-month
costs and the percentage of its dollar amount in the context of the to-
tal nonsurgical or surgical spending. We also investigated the frequency
at which patients with new-onset LBP received spinal imaging with no
further intervention (ESI, PT, spinal surgery) recorded at any point in
their Medicare enrollment.

Patient-level covariates included age in years, sex, comorbidities
(based on a validated update to the Elixhauser Comorbidity Index), types
of spine imaging obtained, other procedures related to LBP or LEP diag-
noses (ESI, PT), spinal surgery status (i.e., surgery or no surgery), type(s)
of surgery received (if applicable), and the presence of concomitant opi-
oid prescriptions. Spinal surgery was defined as a static, rather than
time-varying, variable (e.g., if patients received surgery at 6 months af-
ter diagnosis, they were considered patients treated surgically through-
out their follow-up period rather than classified as patients treated non-
surgically before surgery and recategorized as patients treated surgically
afterward).

The primary outcome was total costs of care in the year of the pa-
tient’s diagnosis, stratified by whether the patient underwent spinal
surgery during that year. We defined spinal surgery as the occurrence of
any procedure following LBP diagnosis as identified by the CPT codes
listed in Appendix 3. Secondary outcomes were rates of adherence to
published guidelines regarding the conservative management of LBP
and subsequent costs, as well as rates and quantities of opioid prescrip-
tions following LBP diagnosis.

Statistical analysis

Summary statistics for relevant variables in the study cohort were
computed and reported via the TableOne package. We used y2 tests
to compare differences for categorical variables, while we assessed dif-
ferences between continuous variables using paired t tests or Wilcoxon
rank sum tests. We used standardized mean difference (SMD) as a mea-
sure of effect size. SMD reflects the magnitude of differences in char-
acteristics between groups and the magnitude of effect is described as
small, medium, or large for SMD values of 0.2, 0.5, or 0.8, respectively
[14]. Adjusted costs were computed by constructing multivariable lin-
ear regression models that included age, sex, and ECI as covariates: to-
tal costs in the year following LBP diagnosis were the outcome in each
model. Each model also contained a predictor of interest. These were
a categorical variable indicating whether a patient underwent spinal
surgery, a categorical variable indicating whether a patient was adher-
ent to imaging guidelines, and a categorical variable indicating whether
an opioid prescription was filled within thirty days of LBP diagnosis.
The model coefficients for these predictors of interest were reported as



M.L Barros Guinle, T. Johnstone, G.D. Ruiz Colén et al.

Medicare 20% Sample (n = 18,154,963)

}

Eligible Patients (n = 3,762,915)
a. All Patients with a Diagnosis of LBP per ICD
Codes in Appendix 1

}

Study Cohort (n = 1,269,916)
Surgically Managed Cohort (n =23,919)
b. Nonsurgical Cohort (n = 1,245,997)

a.
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Excluded Patients (n = 2,492,999):
Not Continuously Enrolled in Medicare for 12 Months
Before and After LBP Diagnosis (n = 770,302)
b. Red-Flag Diagnosis or Comorbidity Present at Any
Point Prior to or in the Year Following LBP Diagnosis as
Listed in Appendix 2 (n = 1,722,697)

a.

Fig. 1. Cohort construction flowchart.

Table 1
Comparing surgical patients to nonsurgical patients.
Nonsurgical Surgical Standardized mean difference (SMD) P

Sample size (% of full cohort) 12,45,997 (98.1) 23,919 (1.9)
Age (mean (SD)) 67.38 (13.35) 68.81 (9.61) 0.124 <.001
Female (%) 693,397 (55.7) 11,902 (49.8) 0.118 <.001
Elixhauser comorbidities (median (IQR)) 2.00 [1.00, 4.00] 2.00 [1.00, 4.00] 0.128 <.001
ESI (%) 40,099 (3.2) 2,866 (12.0) 0.335 <.001
Physical therapy (%) 304,948 (24.5) 9,699 (40.5) 0.348 <.001
Any imaging (%) 673,129 (54.0) 23,919 (100.0) 1.305 <.001
XR (%) 497,429 (39.9) 20,999 (87.8) 1.149 <.001
CT (%) 169,029 (13.6) 11,374 (47.6) 0.794 <.001
MRI (%) 226,913 (18.2) 18,278 (76.4) 1.435 <.001
Decompression (%) 7,699 (32.2)
Fusion (%) 16,220 (67.8)
Receiving opioid prescription within 30 days of diagnosis (%) 296,925 (23.8) 6,871 (28.7) 0.111 <.001
Total annual cost following LBP diagnosis (mean [SD]) 7,985.65 (20561.03) 29,192.02 (37230.51) 0.705 <.001

adjusted costs. No additional variables were constructed or used in re-
gression analysis. The threshold used to assess statistical significance
throughout all analyses was p<.05. All tests were 2-sided. All statistical
analyses were conducted in the R Environment for Statistical Comput-
ing (Vienna, Austria). No imputation of missing data (less than 1%) was
performed at any point throughout this study.

Results
Cohort characteristics

A total of 1,269,896 patients met our inclusion criteria. 1,245,997
(98.2%) patients were managed nonoperatively while 23,919 (1.8%)
patients underwent spinal surgery. Patients receiving spinal surgery
were slightly older than their nonsurgical cohort counterparts (68.81
vs. 67.38, SMD=0.124, p<.001). Females comprised 55.7% of the pa-
tients diagnosed with new-onset LBP but made up a minority (49.8%)
of the cohort receiving surgical intervention (SMD=0.118, p<.001). Ex-
penditures attributable to patients treated nonoperatively, the major-
ity (98.2%) of our study population, accounted for 93.4% of the to-
tal 12-month spending ($9.95 billion). The remaining 6.6% of the total
12-month cost ($698 million) was spent among the 1.8% patients who
underwent surgery. After adjusting for age, sex, and comorbidity, the
per-patient 12-month cost was significantly higher for the surgical co-
hort compared with the nonsurgical cohort (Estimate: $22,017.66, 95%
Confidence Interval: $21,763-22,272) (Table 1).

Cost breakdown of the surgical and nonsurgical cohorts

Among patients treated nonsurgically, 33.7% did not receive PT,
imaging, or ESI. They accounted for 17.7% ($1.76 billion) of the nonsur-

gical 12-month health care expenditures ($9.95 billion). Patients who
received imaging only (39.7%) accounted for 49.2% of the 12-month
total costs in the nonsurgical cohort ($4.89 billion). Patients managed
with PT alone or PT with imaging made up 11.3% and 12.1% of the
nonsurgical cohort and made up 7.0% ($699 million) and 22.1% ($2.20
billion) of total nonsurgical cohort costs (Fig. 2).

Within the nonsurgical cohort, 356,344 patients (28.6% of the non-
surgical cohort) underwent imaging but did not receive any further
interventions (PT, ESI, spine surgery) during the period of follow-
up. 89,285 patients received a CT scan, 105,342 underwent MRI, and
265,159 had radiographs taken. The cost of these scans that did not re-
sult in additional management (PT, ESI, or surgery) totaled $44,162,552
(Table 2).

Among the surgical cohort, 53.0% did not receive either PT or ESI.
These patients had health care expenditures of $342 million as a group
(mean per patient, $26,991) during the first 12 months after diagnosis.
Aggregate 12-month costs from patients who underwent surgery and
received PT only (35.0%) amounted to $278 million, with per-patient
costs of $33,284. Patients who underwent surgery and received ESI
without PT (6.5%) collectively had a total 12-month cost of $38 mil-
lion (mean per patient, $25,006) and those who had both PT and ESI
(5.5%) also cost $38 million as a group (mean per patient, $29,261)
during the first 12-month period (Fig. 3).

Guideline nonadherence in the nonsurgical cohort

Within the nonsurgical cohort, 626,896 (50.3% of nonsurgical co-
hort) patients appeared to be nonadherent to current imaging guidelines
for conservative management of LBP. Patients that were nonadherent to
imaging guidelines were older (68.04 years vs. 66.70 years, SMD=0.1,
p<.001) and had a slightly greater Elixhauser comorbidity burden (me-
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Fig. 2. Number of patients and percentage of total 12-month costs based on different management patterns for patients in the nonsurgical cohort.

Table 2
Assessing rates and cost losses of in patients receiving imaging followed by no other interventions (sample size nonsurgical cohort: 1245997).
Any imaging with no CT with no additional MRI with no additional Radiograph with no
additional interventions interventions interventions additional interventions
Number of patients (% of nonsurgical cohort) 356,344 (28.6) 89,285 (7.2) 105,342 (8.5) 265,159 (21.3)
Estimated additional costs to healthcare system $44,162,522.02 $12,102,581.75 $21,275,923.74 $10,784,016.53

Additional interventions include PT, ESI, or spinal surgery at any time point in the patient’s Medicare enrollment.

Cost estimates were derived by multiplying number of patients receiving intervention multiplied the 2023 fee listed in Medicare’s physician schedule for the service.
The CPT codes employed were: 72131 (CT Lumbar Spine without Contrast; Cost: $135.55), 72148 (MRI Lumbar Spine without Contrast; Cost: $201.97), and 72100
(X-Ray Lumbar Spine 2-3 Views; Cost: $40.67).
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Fig. 3. Number of patients and sum of total 12-month costs based on different management patterns for patients in the surgical cohort.

dian comorbidities nonadherent group: 2.0, interquartile range 1.0-5.0
vs. adherent group: 2.0, interquartile range 1.0-4.0, SMD = 0.148).
460,099 patients in the nonsurgical cohort (30.9% of nonsurgical co-
hort) underwent imaging within 30 days of diagnosis, while 619,473
patients (49.7% of nonsurgical cohort) received imaging before a trial
of physical therapy (Table 3). Guideline adherent patients mean annual
costs were $5,225 per person, while nonadherent patients cost $10,711
per person on average (SMD=0.27, p<.001). When adjusted for age,
sex, and comorbidities, guideline nonadherence was associated with a
$4,538 increase in per person annual costs (Table 4). Guideline adher-
ence could have potentially saved over $2.84 billion in total health care
costs over the study period.

Opioid prescription patterns

Within the entire study cohort (surgical and nonsurgical), 460,867
prescriptions for opioids were filled for 303,796 unique patients (23.9%)
within thirty days of their initial LBP diagnosis. Patients in the nonsur-
gical cohort that were not adherent to imaging guidelines were more
likely to have an opioid prescription within this window (26.5% of non-
adherent patients vs. 21.2% of adherent patients, SMD=0.125, p<.001).
The mean length of opioid prescriptions was 14.04 days (SD: 11.91),
and each prescription cost Medicare a mean of $24.39 per prescription,
amounting to over $11 million in direct drug costs (Table 5). Moreover,
when adjusted for age, sex, and comorbidities, being prescribed any opi-
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Table 3
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Comparing Imaging guideline adherent patients to nonadherent patients in the nonsurgical cohort (sample size of the nonsurgical cohort: 1245997).

Nonadherent Adherent SMD P
Sample Size (% of full cohort) 626,896 (50.3) 619,101 (49.7)
Age (mean [SD]) 68.04 (13.25) 66.70 (13.42) 0.1 <.001
Female (%) 1.56 (0.50) 1.56 (0.50) 0.006 .001
Elixhauser comorbidities (median [IQR]) 2.00 [1.00, 5.00] 2.00 [1.00, 4.00] 0.148 <.001
ESI (%) 24,631 (3.9) 15,388 (2.5) 0.083 <.001
Physical therapy (%) 114,510 (18.3) 190,438 (30.8) 0.294 <.001
Any imaging (%) 626,896 (100.0) 46,233 (7.5) 4.978 <.001
XR (%) 467,716 (74.6) 29,713 (4.8) 2.036 <.001
CT (%) 153,380 (24.5) 15,649 (2.5) 0.678 <.001
MRI (%) 212,252 (33.9) 14,661 (2.4) 0.896 <.001
Early imaging (%) 460,099 (73.4)
Imaging before PT (%) 619,473 (98.8)
Receiving opioid prescription within 30 days of diagnosis (%) 165,905 (26.5) 131,020 (21.2) 0.125 <.001
Total annual cost following LBP diagnosis (mean [SD]) 10,711.28 (25274.36) 5,225.70 (13742.61) 0.27 <.001

Table 4

Assessing rates of imaging guideline nonadherence and associated costs in the nonsurgical cohort (nonsurgical cohort: 1245997).

Number of nonadherent Number of adherent* Total annual cost Total annual cost SMD p
patients patients following LBP diagnosis following LBP diagnosis
for nonadherent group for adherent group
Early Imaging (%) 460,099 (36.9) 785,898 (63.1) 8,551.04 (21737.95) 7,019.90 (18336.98) 0.076  <.001
Imaging Before/Without PT (%) 619,473 (49.7) 626,524 (50.3) 10,704.09 (25308.64) 5,297.80 (13889.03) 0.265 <.001
Early Imaging or Imaging Before/Without PT (%) 626,896 (50.3) 619,101 (49.7) 10,711.28 (25274.36) 5,225.70 (13742.61) 0.27  <.001

* Adherent means that a patient did not receive imagining within 30 days of LBP diagnosis or imaging before PT.

Table 5
Opioid prescribing patterns in the study cohort.

Number of opioid prescriptions filled within 30 days of
LBP diagnosis

460,867

Mean length of prescription in days (SD)
Mean cost of prescription to medicare (SD)
Types of opioids prescribed (% of all prescriptions)

14.04 (11.91)
$24.39 (95.64)

Hydrocodone 245,534 (53.3)
Hydromorphone 7,011 (1.5)
Morphine 12,227 (2.7)
Oxycodone 110,037 (23.9)
Oxymorphone 863 (0.2)
Tramadol 85,195 (18.5)

oid medication within 30 days of LBP diagnosis was associated with a
$1,019 increase in annual costs per patient, which corresponds to over
$309 million in total costs associated with the prescription of opioids for
LBP throughout the study. Hydrocodone (53.3%), oxycodone (23.9%),
and tramadol (18.5%) were the most prescribed medications.

Discussion

This analysis of more than 1.25 million Medicare patients shows that
surgical intervention, guideline nonadherent imaging, and early opioid
utilization are the main drivers of cost in Medicare beneficiaries with
newly diagnosed LBP. Our findings reveal that a change in management
of nonoperative patients could significantly reduce costs of care. These
findings illustrate the value of guideline adherent medical management
of older adults with LBP.

A previous study explored health care utilization among commer-
cially insured patients with low back and low extremity pain [8]. This
earlier study had similar cohort characteristics to our study population
with the key difference being that the previous cohort of patients were
commercially insured, and our patients are Medicare beneficiaries. Me-
dian age of LBP diagnosis of the earlier cohort was 47 years old and is
67 years old in the present study.

The distribution of surgical vs nonsurgical patients across both stud-
ies was similar with a surgical cohort comprising 1.2% of the patients

in the previous study and the present surgical cohort corresponding
to 1.8% of our study population. There were significant high rates of
guideline nonadherence among our nonsurgical cohort. In Kim and col-
leagues’ 2019 study, 32.3% of patients received imaging within 30 days
of diagnosis. In our cohort, 30.9% of nonsurgical patients also under-
went early imaging, reinforcing that guideline nonadherence remains a
significant driver of health care costs across different insurance types.

Kim and colleagues found surgical intervention and early imaging to
be among the greatest drivers of cost among their patient population. In
the present cohort of Medicare beneficiaries this remains true: Within
our nonsurgical cohort, nearly 30% of patients underwent imaging but
did not receive further intervention. Imaging of patients who did receive
further intervention contributed to over $44 million dollars in costs.

In the present cohort, patients who underwent surgery within the
year or their LBP diagnosis were more likely to fill opioid prescrip-
tions following diagnosis. Within our nonsurgical cohort, those whose
care was nonadherent to imaging guidelines were also more likely to
have opioid prescriptions. Being prescribed opioid medications within
30 days of LBP diagnosis was associated with an excess of $309 million
in total health care costs throughout the study.

A reason for guideline nonadherence in LBP treatment may be physi-
cians lacking knowledge about current guidelines. Many primary care
physicians may be the first to encounter patients with LBP. A previous
study by Schectman and colleagues explored how to increase primary
care physician awareness of acute LBP treatment guidelines to reduce
health care costs [15]. Their randomized controlled trial measured the
effect of a physician education on resource utilization of radiologic and
specialty services for LBP pain management. Physicians in the study
were randomized to receive (1) guideline education and feedback, (2)
materials for patient education, (3) both, or (4) neither. Guideline ad-
herence and resource utilization were measured over a 12-month period
before and after their intervention. The researchers found that physician
education and feedback led to a 5.4% increase in guideline adherence.
Patient education did not significantly change guideline adherence, but
patient characteristics including prior LBP history and duration of pain
were predictors of guideline adherence and resource utilization.

Another reason for guideline nonadherence may be physicians’ de-
sires to satisfy patient requests for further diagnostic work up or treat-
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ment. A qualitative study in the Netherlands explored which factors lead
to nonadherence through physician and patient interviews [16]. Surpris-
ingly, the researchers found that most physicians were well-informed
and agreed with treatment guidelines even when deviating from them.
When interviewed, physicians stated that they did not adhere to guide-
lines because they felt the need to comply with patient demands. This
included requests for further imaging, a significant driver of cost in our
study.

Our study has found that guideline nonadherence is a major driver of
Medicare costs in our LBP population. Medicare beneficiaries have more
than doubled in the last 15 years, and Medicare is projected to cover
60% of the eligible population by 2030 [17]. Our study is the first to
characterize health care costs and treatment patterns of newly diagnosed
LBP among Medicare beneficiaries. Because of this growing number of
Medicare beneficiaries, it is crucial to identify which barriers remain
to improve guideline adherence and lower associated health care costs.
Our study highlights the need for interventions that promote guideline
adherence in LBP management among Medicare beneficiaries.

Limitations

This study is a retrospective review of a large database, which have
multiple well-documented limitations [18]. One key limitation specific
to our study is that CMS data does not enable us to determine if pa-
tients had a LBP diagnosis prior to entering Medicare. We have tried
to address this by only including patients diagnosed with LBP after a
12-month continuous enrollment window, which would allow time for
those previously diagnosed with LBP and commercially insured to tran-
sition their care to Medicare without being included in our cohort. The
validity of these results relies on proper documentation of ICD and CPT
codes, which is a limitation present in all retrospective claims database
studies. Another limitation of this study is the inability to assess regional
variations in practice patterns due to the lack of geographic identifiers in
our dataset. Prior research has demonstrated significant regional differ-
ences in surgical rates and healthcare utilization, which may have influ-
enced our findings but could not be analyzed in this study. Additionally,
our data lacks granularity to assess whether MRIs or other imaging was
ordered and performed within the same practice, limiting our ability to
investigate potential conflicts of interest or utilization patterns in this
regard. Finally, due to constraints in our dataset, our analysis treated
spinal surgery as a static variable, meaning patients who eventually un-
derwent surgery were classified as having received surgical treatment
for the entire follow-up period, even if they initially received nonsur-
gical care. This does not reflect the time-varying nature of treatment
decisions and progression, which may have implications for interpret-
ing the outcomes we reported.

Conclusions

In a 20% sample of CMS patients, nonoperative management of LBP
was associated with significantly lower per patient expenditures. Po-
tentially unnecessary imaging and opioid prescription are significant
drivers of excess cost. Adherence to proposed treatment guidelines may
save billions of dollars in public expenditure.
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