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Abstract

Study Design: Retrospective analysis of inpatient and outpatient medical insurance claims data 

from a database containing over 100 million individuals.

Objective: To quantify the healthcare resource utilization (HCRU) of non-surgical treatments in 

the first 2 years after a chronic, refractory low back pain (CRLBP) diagnosis.

Summary of Background Data: Patients with persistent low back pain (LBP) despite 

conventional medical management and who are not candidates for spine surgery are considered to 

have chronic, refractory low back pain (CRLBP) and incur substantial healthcare costs over time. 

Few data exist on the HCRU of this specific population.

Methods: The IBM MarketScan Research databases from 2009 to 2016 were retrospectively 

analyzed to identify US adults with a diagnosis of non-specific LBP and without cancer, spine 

surgery, failed back surgery syndrome, or recent pregnancy. We required >30 days of utilization of 

pain medications or non-pharmacologic therapies within both the 3–12- and 12–24-month periods 

post-diagnosis. Annual total healthcare costs, costs subdivided by insurance type, and use of 

non-surgical therapies were determined for 2 years after diagnosis of LBP.

Results: 55,945 patients with CRLBP were identified. Median total cost was $6,590 (Q1 $2,710, 

Q3 $13,922) in the first year, almost doubling the baseline cost; costs were highest for patients 

with Medicare Supplemental insurance, reaching $10,156 (Q1 $5,481, Q3 $18,570). 33,664 

(60.2%) patients engaged physical therapy, 28,016 (50.1%) engaged chiropractors, and 14,488 

(25.9%) had steroid injections. 36,729 (65.7%) patients used prescription pain medications, most 

commonly opioids (N=31,628, 56.5%) and muscle relaxants (N=21,267, 38.0%).

Conclusion: This study is one of the first to investigate the HCRU of a large, longitudinal US 

cohort of patients with CRLBP. These patients experience substantial healthcare costs. Contrary to 

LBP management guidelines, most patients used opioids, and several non-pharmacologic therapies 

were used by only a few patients.
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Introduction

Low back pain (LBP) is the leading cause of disability worldwide.[1] In the United 

States (US), the total economic burden of LBP has been estimated as high as $624.8 

billion.[2] Chronic LBP (cLBP), defined as ≥3 months in duration, accounts for most of 

this cost.[3] Treatment approaches for cLBP often include combinations of medications, 

non-pharmacologic interventions, and spine surgery when necessary.[4]

Chronic LBP can be broadly classified into specific and non-specific pathologies. Specific 

pathologies, such as vertebral compression fractures and herniated discs, are often 

indications for spine surgery.[5] However, all but 10% of patients with cLBP have non-

specific LBP,[6] and while up to 42% of patients with cLBP recover within 12 months,[7] 

the pain persists despite conservative medical management for some patients. These patients 

are considered to have chronic, refractory low back pain (CRLBP). Recent data suggest 

that within the first year of their LBP diagnosis, the vast majority of these patients do not 

undergo surgery, but total direct healthcare costs reach $1.8 billion.[8]

Although the healthcare resource utilization (HCRU) among patients with cLBP has been 

investigated,[9–11] to our knowledge few data exist for the CRLBP subpopulation. The 

healthcare resource utilization (HCRU) of patients with CRLBP includes a variety of costs, 

including multiple outpatient visits, emergency department visits, and medications.[9] This 

study aims to characterize a longitudinal cohort of US patients with CRLBP and investigate 

their initial HCRU and use of non-surgical therapies. Such data will aid patients, healthcare 

providers, payers and policy makers in the management of CRLBP.

Materials and Methods

Data source

The IBM MarketScan Research databases, which contain data from the Commercial Claims 

and Encounters (patients <65 years old), Medicare Supplemental and Coordination of 

Benefits (patients ≥65 years old), and Medicaid databases, were retrospectively analyzed 

to assess the HCRU associated with CRLBP. Data from 2009–2016 were used.

Cohort selection

The index date was defined as the first outpatient or inpatient service with a diagnosis 

of LBP (i.e., non-cervical, non-thoracic). Patients 18 years or older with an index date 

between January 1, 2010 and December 31, 2014 were selected. Diagnoses of interest were 

identified by International Classification of Diseases, Ninth Revision (ICD-9) codes. Codes 

for common non-specific LBP diagnoses[12, 13] were included: spondylosis not otherwise 

specified (NOS; 721.90), lumbar/lumbosacral disc degeneration (722.52), disc degeneration 

NOS (722.6), lumbar spinal stenosis without claudication (724.02), lumbago (724.2), 

lumbosacral spondylosis (756.11), lumbosacral spondylosis without myelopathy (721.3), 

and backache (724.5). Patients with diagnoses of cancer (identified by the HCUP[14] 

Clinical Classifications Software [CCS] categories 11–45) at any point during the study 

period or pregnancy (identified by CCS categories 180–186, 196) in the year prior to 
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index diagnosis were excluded because patients with cancer or pregnancy may represent a 

different patient population. Patients with <1 year of data pre-diagnosis or <2 years of data 

post-diagnosis, without continuous enrollment, and without complete outpatient pharmacy 

data during the study period were also excluded.

To characterize LBP refractory to non-surgical management, individuals with a diagnosis of 

post-laminectomy syndrome (i.e., failed back surgery syndrome, FBSS) or who underwent 

spine surgery or spinal cord stimulation (SCS) during the study period were excluded. 

Procedures for non-pharmacologic therapy, spine surgery, and SCS were identified by 

Current Procedural Terminology (CPT) and Healthcare Common Procedure Coding System 

(HCPCS) codes. Codes for spine surgery and SCS were compiled from previous studies[15, 

16] and a comprehensive search of coding databases (see Table, Supplemental Digital 

Content 1, which includes these procedure codes).

Conventional therapy included pain medications and non-pharmacologic treatments in 

accordance with previous literature[17, 18] (see Table, Supplemental Digital Content 2, 

which lists these procedure codes). For LBP to qualify as refractory to conventional 

therapy, patients must have used at least 1 pain medication for >30 days or non-

pharmacologic treatment within both the 3–12-month and 12–24-month periods after index 

diagnosis. Requisite utilization of conventional therapy for the 3–12 months after diagnosis 

distinguished cLBP from an episode of acute LBP that recurred in the second year.[4, 19] 

The requirement that patients continue to use these therapies in the 12–24 months after 

diagnosis represented the subset of patients without resolution of cLBP within 12 months.[7]

Demographics and patient characteristics

Age, sex, year of index diagnosis, employment status, insurance type, and geographic 

region of residence were collected from insurance claims data at time of diagnosis. 

Elixhauser Comorbidity Index[20] scores were derived from claims data at baseline (1-year 

pre-diagnosis period).

Provider visits and admissions

Outpatient and emergency department visits and inpatient admissions billed with an eligible 

LBP diagnosis were quantified for 2 years post-diagnosis.

Utilization of prescription medications and non-pharmacologic therapies

Utilization of prescribed pain medications was represented by the proportion of patients who 

filled valid prescriptions (i.e., non-negative metric quantity or days of supply) for analgesics 

(MarketScan therapeutic classes 62, 203), anticonvulsants (classes 64, 68), muscle relaxants 

(classes 29, 30, 31, 214), non-steroidal anti-inflammatory drugs (NSAIDs; classes 58, 

59), and opioids (propoxyphene, codeine, hydrocodone, tramadol, pentazocine, morphine, 

oxycodone, hydromorphone, meperidine, oxymorphone, levorphanol, methadone, fentanyl, 

buprenorphine, butorphanol, opium, tapentadol). The utilization of each non-pharmacologic 

therapy was determined by calculating the number of services per patient and the proportion 

of patients with procedure codes for each of the following treatments billed with an eligible 

LBP diagnosis: epidural or facet steroid injection, trigger point injection, botulinum toxin 
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injection, physical therapy, psychological therapy, chiropractic therapy, massage therapy, 

occupational therapy, radiofrequency ablation, acupuncture, biofeedback. Utilization of 

these non-surgical therapies was determined for 2 years post-diagnosis.

Cost analysis

Selection of patients included in the cost analysis is outlined in Figure 1. The primary 

outcome was total cost, which comprised the total amount paid to providers. Service costs 

represented all costs excluding outpatient medications. Back-pain related costs comprised 

claims associated with any of the eligible LBP diagnoses. Medication costs did not 

include inpatient medications, as available data were from outpatient pharmacy claims. A 

secondary analysis subdivided patients by insurance type (commercial, Medicaid, Medicare 

Supplemental). Costs were calculated at baseline (1-year pre-index period) and for 2 years 

post-diagnosis; medication costs were calculated for patients who had valid prescriptions for 

the medications. All costs were adjusted for cost inflation with the reference year of 2018 

using the Consumer Price Index provided by the US Department of Labor Bureau of Labor 

Statistics.[21]

Statistical analysis

Data were summarized with descriptive statistics. Analyses were performed using SAS 

software version 9.4 (SAS Institute Inc., Cary, NC). The ggplot2 package in R 3.5.3 (R Core 

Team, Vienna, Austria) was used to graphically illustrate data.

Results

An initial cohort of 921,656 adult patients with an eligible LBP diagnosis with an index date 

during 2010–2014, continuous enrollment, and full outpatient pharmacy claims during the 

study period was identified. Excluding patients with a cancer, spine surgery, SCS, or FBSS 

between 2009–2016 or pregnancy in the year prior to diagnosis yielded a cohort of 482,566 

patients. A final cohort of 55,945 patients was identified after applying criteria for utilization 

of therapies. 50,447 patients were included in the cost analysis (Figure 1).

Demographics and patient characteristics

Demographic information for the entire cohort is summarized in Table 1. The median age 

was 51.0 years (IQR 41.0–59.0). Patients were mostly female (58.9%), employed (55.7%), 

and enrolled in commercial insurance (71.9%). While several patients had comorbidities, 

median baseline Elixhauser Comorbidity Index was 0.0 (Q1 0.0, Q3 0.0), indicating a 

relatively healthy study cohort.

Back pain-related provider visits

We included 27,997 (50.0%) patients with at least 4 outpatient visits (excluding the index 

visit) in the first year, and 38,340 (68.5%) in the second year. Few patients (N=2,768, 4.9%) 

had an emergency department visit in the first year, and 3,752 (6.7%) in second year. Only 

0.1% of patients (33 in the first year, 52 in the second year) had at least 1 back pain-related 

inpatient admission.
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Cost analysis

Costs at baseline and for the first and second years post-diagnosis are summarized in Table 

2. Median total cost in the first year almost doubled the baseline cost to $6,590 (Q1 $2,710, 

Q3 $13,922) and decreased slightly in the second year. Outpatient services accounted for the 

majority of total costs. Fewer than 2% of patients had back pain-related inpatient claims.

For the 33,588 (66.6%) patients with claims for pain medications and the 29,403 (58.3%) 

patients with claims for opioids in the first year post-diagnosis, median costs were $81 (Q1 

$12, Q3 $375) and $46 (Q1 $9, Q3 $245), respectively. These costs approximately doubled 

the baseline costs and were similar in the second year.

Costs subdivided by insurance type

Most patients (N=36,710, 72.8%) had commercial insurance, while 6,714 (13.3%) had 

Medicaid, and 7,023 (13.9%) had Medicare Supplemental insurance at diagnosis. Costs 

were consistently highest for Medicare Supplemental insurance and lowest for Medicaid. 

First-year median (Q1, Q3) total cost was $10,156 ($5,481, $18,570) for patients with 

Medicare Supplemental insurance, $6,377 ($2,818, $13,339) for patients with commercial 

insurance, and $3,243 ($0, $11,188) for patients with Medicaid (Figure 2).

Pain medication costs (N=33,588) and opioid costs (N=29,403) were fairly similar between 

the insurance types and between the first and second years post-diagnosis. First-year 

median (Q1, Q3) pain medication costs were $99 ($24, $346) for patients with Medicare 

Supplemental insurance, $78 ($14, $359) for patients with commercial insurance, and $75 

($0, $452) for patients with Medicaid. Median (Q1, Q3) first-year costs for opioids were 

$59 ($16, $243) for patients with Medicare Supplemental, $45 ($10, $231) for patients with 

commercial insurance, and $36 ($0, $289) for patients with Medicaid.

Utilization of prescription pain medications

Utilization of prescription medications for the entire 2 years post-diagnosis is summarized 

in Figure 3. Overall, most patients (N=36,729, 65.8%) had valid prescription(s) for pain 

medications. Opioids were the most frequently used (N=31,628, 56.7%), followed by muscle 

relaxants (N=21,267, 38.1%).

Utilization of non-pharmacologic therapy

Most patients (N=48,648, 87.0%) used non-pharmacologic therapy during the 2 years post-

diagnosis (Figure 4). Patients most commonly used physical therapy (N=33,664, 60.2%) 

chiropractic therapy (N=28,016, 50.1%), and steroid injection (N=14,488, 25.9%).

Discussion

This study is one of the first to retrospectively analyze medical insurance claims data to 

investigate the HCRU of a large, longitudinal cohort of patients with CRLBP, which was 

defined as cLBP that was refractory to 2 years of medications and/or non-pharmacologic 

therapies and for which spine surgery was not performed. We found that patients 
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experienced substantial post-diagnosis increases in healthcare costs associated with multiple 

outpatient visits per year and use of non-surgical therapies.

Changes in healthcare costs after low back pain diagnosis

Costs for the first year after diagnosis approximately doubled baseline costs and remained 

high in the second year. Interestingly, we observed relatively high median baseline costs. 

While these may include treatment for comorbid conditions, our cohort had a relative lack 

of comorbidities. Therefore, these costs may be associated with conditions not captured 

by the Elixhauser Comorbidity Index or our inclusion criteria or with multiple provider 

visits, costly (and often inappropriate)[8] diagnostics, and therapies for other LBP diagnoses 

before the final index diagnosis was determined. Ultimately, the dramatic increase in cost 

may be accounted for by the tendency of providers to try increasingly more invasive and 

expensive therapies as the LBP becomes refractory. To better characterize the HCRU of 

this population, future research should compare the HCRU among patients whose LBP 

resolves and investigate the change in healthcare costs over several years among patients 

with CRLBP, particularly among those who eventually undergo surgery.[22]

While total costs were high, median pain medication costs were unexpectedly low. One 

explanation is that using pharmacy data to quantify medication utilization does not 

capture use of over-the-counter medications. For example, prescription NSAIDs, which 

are ubiquitous and recommended as first-line therapy for cLBP,[4] were used by 2.3% of 

patients in this study, compared to an estimated 26.2% in a previous retrospective analysis 

of claims data.[9] Further, the presence of relatively substantial pain medication costs at 

baseline reflects the presence of other pain diagnoses and/or errors in identifying the index 

visit. Finally, our pain medication prescription duration requirements did not distinguish 

episodic use from consistent use. Therefore, patients may have had relatively low overall 

medication use over time.

Effects of insurance coverage on healthcare resource utilization

One cannot overstate the impact of insurance coverage on healthcare costs. Patients with 

Medicaid consistently incurred the lowest costs, and patients with Medicare Supplemental 

insurance experienced much higher costs than other patients. This discrepancy may be partly 

explained by previously observed increased spending for patients >65 years old relative 

to patients <65 years old[23] but warrants further research. Nevertheless, the influence of 

insurance coverage on HCRU should be considered in decisions regarding treatment of 

CRLBP.

Insurance coverage also impacts treatment decisions. First, we only investigated usage of 

therapies associated with insurance claims. The out-of-pocket costs for other therapies may 

be prohibitive for some patients, further limiting treatment options. Second, as reflected 

in this study by their widespread use and low cost, opioids are often classified on low 

formulary tiers with non-opioid alternatives, with minimal difference in cost sharing.[24] 

Past and present cLBP treatment guidelines recommend psychotherapy in conjunction 

with multidisciplinary rehabilitation and exercise, reserving opioids for severe, refractory 

pain, and only for a short time.[25, 26] We found that the most-used non-pharmacologic 
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therapies were physical therapy and chiropractic services, which are among the therapies 

most commonly covered by commercial, Medicaid, and Medicare Advantage plans.[27] 

In contrast, our study captured very few patients using massage therapy, acupuncture 

and psychological therapy, which currently are not covered by most payers,[27] and the 

low utilization we observed likely reflects a lack of insurance coverage during the study 

period as well. These discrepancies highlight a lag between published recommendations and 

efficacy data and insurance coverage for some therapies.[24, 27]

Limitations

As with all large database studies, interpretations of this study are limited by the 

administrative nature of the data. Use of the IBM MarketScan databases relies on accurate 

coding of diagnoses and procedures, but this process is subject to errors. Because we had 

incomplete inpatient pharmacy data, we could only report outpatient medication cost and 

usage. However, this limitation is mitigated by the low proportion of inpatient claims 

(6.7%), of which a small fraction was associated with a diagnosis of LBP, and the 

even lower proportion of patients (0.1%) with inpatient admissions. Data not associated 

with an insurance claim, such as medications or services not billed to or covered by 

insurance, results of diagnostics, or patient-reported pain scores or costs, are not available 

in the dataset. Therefore, the costs reported here likely underestimate the true total cost. 

Finally, the duration of pain medication prescriptions does not necessarily reflect the actual 

medication utilization or degree of pain and suffering patients experienced; the latter is 

likely underestimated by our requirement of a prescription duration of >30 days.

Of note, a diagnosis of CRLBP relies on provider expertise. This posed a challenge to 

characterizing a cohort that is representative of an already heterogeneous target population. 

Our demographic results were consistent with literature demonstrating that patients with 

LBP are more likely to be female and aged 40–69.[28] However, one primary difference 

between our cohort and the target population is accounted for by our exclusion of patients 

with spine surgery or FBSS, which served as a proxy for expert opinion not to pursue 

surgery. In practice, some patients with non-specific cLBP eventually undergo fusion or disc 

replacement.[22] Patients with persistent or recurrent pain after surgery are considered to 

have FBSS.[29] As repeat surgery is rarely recommended,[30] these patients may progress 

to CRLBP. Ultimately, our cohort may be more heterogeneous and therefore representative 

of the target population than suggested by our inclusion and exclusion criteria, as we did not 

explicitly exclude many specific LBP diagnoses, and patients may have had spine surgery 

outside of the study period.

Conclusions

In the face of changing recommendations regarding the management of LBP, 

including greater emphasis on non-surgical, non-pharmacologic therapy,[4] and legislation 

surrounding opioid prescribing practices,[31] there is a growing need for progressive policy 

changes focused on non-opiate solutions and for private and public insurance payers 

to provide coverage for non-opioid analgesics prior to initiating opioids. For CRLBP, 

comprehensive care should include exercise, physical therapy, behavioral therapy, and 

complementary and alternative medicine approaches[25, 32, 33]—all covered by payers. 
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By creating policies empowering patients to adopt non-opioid treatments, we can begin to 

change the culture of pain management and make an impact on LBP-related HCRU and 

opioid-related morbidity and mortality in the US.
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Key Points

• The healthcare resource utilization among patients with chronic low back pain 

has been investigated, but few data exist for the specific population of patients 

who have not undergone spine surgery.

• Patients with chronic, refractory low back pain experience substantial 

increases in healthcare costs in the first year after diagnosis.

• Contrary to low back pain management guidelines, opioids were used more 

commonly than many non-pharmacologic therapies, even in the first year after 

low back pain diagnosis.

• Insurance claims for several recommended non-pharmacologic therapies, 

which are often not covered by insurance companies, were identified for few 

patients.

• Comprehensive care should emphasize non-opioid treatment approaches and 

should be covered by insurance payers.
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Figure 1. Flow diagram of selection of study cohort.
CRLBP: Chronic, refractory low back pain; SCS: Spinal cord stimulation.
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Figure 2. Total costs subdivided by insurance type.
Costs were calculated at baseline (1 year pre-index diagnosis) and for the first and second 

years post-index diagnosis. Median (black horizontal line), Q1 (first quartile; lower portion 

of bar), and Q3 (third quartile; upper portion of bar) are depicted. Minimum and maximum 

values are not depicted due to large range ($0-$122,742). Note: Patients with commercial 

insurance are <65 years old, and patients with Medicare Supplemental are ≥65 years old.
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Figure 3. Proportions of patients using prescription pain medications.
Proportions represent patients with non-negative metric quantity or days of supply of each 

pain medication. NSAIDs: Non-steroidal anti-inflammatory drugs.
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Figure 4. 
Proportions of patients using non-pharmacologic therapies.
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Table 1.

Demographics and characteristics of entire cohort.

Demographic Characteristic Baseline Value (at Diagnosis)

No. of patients included in cohort 55,945

Age at diagnosis

 Mean (SD) 50.5 (14.2)

 Median (Q1, Q3) 51.0 (41, 59)

Sex, No. (%)

 Female 32,943 (58.9)

Year of diagnosis, No. (%)

 2010 3,213 (5.7)

 2011 6,871 (12.3)

 2012 4,565 (8.2)

 2013 1,903 (3.4)

 2014 39,393 (70.4)

Employment status,
a
 No. (%)

 Full time/part time 31,138 (55.7)

 Retired 10,778 (19.3)

 Dependent/other 6,465 (11.6)

 Long-term disability 106 (0.2)

 Medicaid 7,458 (13.3)

Insurance type, No. (%)

 Commercial 40,208 (71.9)

 Medicaid 7,458 (13.3)

 Medicare 8,279 (14.8)

Elixhauser Comorbidity Index
b

 Mean (SD) 0.7 (3.9)

 Median (Q1, Q3) 0.0 (0.0, 0.0)

 Range −16.0–47.0

Elixhauser comorbidities,
c
 No. (%)

 HIV/AIDS 118 (0.2)

 Alcohol abuse 920 (1.6)

 Anemia deficiency 4,047 (7.2)

 Rheumatoid arthritis 3,221 (5.8)

 Blood loss anemia 237 (0.4)

 Congestive heart failure 1,262 (2.3)

 Chronic pulmonary disease 8,344 (14.9)

 Coagulopathy 524 (0.9)

 Depression 6,673 (11.9)
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Demographic Characteristic Baseline Value (at Diagnosis)

 Diabetes without chronic complications 8,241 (14.7)

 Diabetes with chronic complications 2,371 (4.2)

 Drug abuse 1,712 (3.1)

 Fluid and electrolyte disorders 3,267 (5.8)

 Hypertension 20,607 (36.8)

 Hypothyroidism 6,218 (11.1)

 Liver disease 1,329 (2.4)

 Lymphoma 2,663 (4.8)

 Metastatic cancer 5,506 (9.8)

 Other neurological disorders 463 (0.8)

 Obesity 2,380 (4.3)

 Paralysis 5,405 (9.7)

 Peripheral vascular disease 543 (1.0)

 Psychoses 1,195 (2.1)

 Pulmonary circulation disorder 37 (0.1)

 Renal failure 2,221 (4.0)

 Solid tumor without metastasis 776 (1.4)

 Peptic ulcer disease 37 (0.1)

 Valvular disease 2,221 (4.0)

 Weight loss 776 (1.4)

a
Full time/part time includes Active full time, Active part time; Retiree includes Early retiree, Medicare eligible retiree, Retiree (status unknown); 

Other includes COBRA continuee, Surviving spouse/Dependent, Other/Unknown.

b
Elixhauser Comorbidity Index was calculated at 1 year pre-diagnosis using van Walraven et al composite (VW) score without cardiac arrhythmia.

c
The proportion of patients with each Elixhauser comorbidity was calculated at 1 year pre-index diagnosis.

Q1: First quartile; Q3: Third quartile; SD: Standard deviation.
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Table 2.

Costs for entire cohort.

Baseliney First Year Second Year

No. of patients included in cohort 50,447 50,447 50,447

Total cost, $

 N (%) 50,447 (100.0) 50,447 (100.0) 50,447 (100.0)

 Mean (SD) 7,272 (9,694) 10,796 (12,500) 10,069 (11,590)

 Median (Q1, Q3) 3,732 (1,292, 9,072) 6,590 (2,710, 1,3922) 5,948 (2,297, 13,252)

 Range (0–65,148) (0–122,742) (0–65,162)

Total service cost, $

 N (%) 50,447 (100.0) 50,447 (100.0) 50,447 (100.0)

 Mean (SD) 5,153 (8,051) 8,276 (10,619) 7,434 (9,615)

 Median (Q1, Q3) 2,192 (772, 5,757) 4,655 (1,904, 10,139) 3,929 (1,536, 9,079)

 Range 0–64,413 0–117,674 0–64,298

Outpatient service cost, $

 N (%) 50,447 (100.0) 50,447 (100.0) 50,447 (100.0)

 Mean (SD) 4,323 (6,160) 7,214 (8,473) 6,361 (7,632)

 Median (Q1, Q3) 2,140 (767, 5,270) 4,505 (1,887, 9,270) 3,800 (1,522, 8,154)

 Range 0–63,333 0–117,674 0–64,060

Back pain-related outpatient service cost, $

 N (%) 0 (0.0) 50,447 (100.0) 50,447 (100.0)

 Mean (SD) - 2,586 (3,872) 1,638 (3,017)

 Median (Q1, Q3) - 1,328 (520, 3,144) 678 (234, 1,787)

 Range - 0–79,625 0–55,036

Pain medication cost,
a
 $

 N (%) 28,117 (56.7) 33,588 (66.6) 32,205 (63.8)

 Mean (SD) 431 (1,646) 533 (1,737) 595 (1,818)

 Median (Q1, Q3) 42 (9, 226) 81 (12, 375) 82 (10, 415)

 Range 0–52,610 0–60,950 0–52,758

Opioid cost,
a
 $

 N (%) 24,108 (48.6) 29,403 (58.3) 27,979 (55.5)

 Mean (SD) 352 (1,608) 427 (1,647) 491 (1,707)

 Median (Q1, Q3) 26 (7, 137) 46 (9, 245) 49 (8, 291)

 Range 0–52,518 0–60,577 0–52,479

a
Baseline costs were calculated for the year prior to diagnosis. Back pain-related costs represented costs incurred after an eligible low back pain 

diagnosis and therefore were not available at baseline. Medication costs were calculated for patients with valid prescriptions for pain medications.

Q1: First quartile; Q3: Third quartile; SD: Standard deviation.
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