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Introduction: The use of opioids for acute low-back pain (LBP) is considered low-value in most clinical
scenarios. Understanding trends in low-value opioid utilization can inform interventions to support
guideline-concordant care. This study evaluated the utilization of low-value opioids for acute LBP, and
variation by rurality, payer, and sex, before and during the COVID-19 pandemic.

Methods: In this retrospective cohort study, we examined opioid claims from Virginia's All-Payer Claims
Database among adults with commercial, Medicare Advantage (MA), or Medicaid insurance during
2019-2021. We identified low-value opioid claims for acute LBP and quantified utilization rates per
1,000 patients. Heterogeneous difference-in-differences models generated incidence rate ratios (IRRs)
stratified by rurality, payer, and sex to estimate differences between the observed (during-pandemic) and
expected (prepandemic) rates.

Results: Among our cohort (7= 853,775), 73.9% of opioids utilized for acute LBP were low-value.
Utilization rates declined from 155.0 prescriptions/1,000 patients in 2019 to 107.5 prescriptions/1000
patients in 2021 and were 20.0% lower during the pandemic than expected rates (marginal IRR: 0.80, P=
0.002). Utilization was higher in rural than nonrural areas (marginal IRR: 1.74, P<0.001) without pandemic
effect interaction (IRR: 1.02, A= 0.604). The rural effect was smaller for MA beneficiaries (IRR: 0.75, P=
0.046), and larger among males (IRR: 1.25, P<0.001).

Conclusions: The decline in low-value opioid utilization for acute LBP was accelerated during 2020-
2021. Utilization was consistently higher in rural than nonrural areas. Findings highlight the need for
targeted interventions and policy to reduce low-value opioid utilization, especially in rural areas to ensure
equitable, high-value care for acute pain.

Introduction

Acute low back pain (LBP) is common in ambulatory care and contributes substantially to health care
utilization and disability in the United States.'* Clinical management of acute (pain lasting<30 days) LBP is
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often inconsistent with evidence-based guidelines,”® which generally recommend against opioids as first-line
treatment for acute LBP.”'" Because of the short- and long-term risks associated with opioids,'*'* reducing
low-value opioid utilization for acute LBP can help clinicians deliver guideline-concordant care and improve
patient safety.

While opioid utilization in the United States has declined since 2010, the use of low-value opioids for acute
LBP has not declined proportionally.>®'*'* Rural areas face barriers such as a lack of access to providers

of nonpharmacological pain treatments (eg, educational programs, exercise routines, or psychological
treatments),'’ contributing to higher opioid utilization.'®'” Opioid utilization varies by rurality and payer,'®”

'® but whether similar variation exists for acute LBP remains unclear. Early in the COVID-19 pandemic,

the use of opioids for acute LBP increased while nonpharmacologic therapy for acute LBP declined.®"'
Understanding trends and the impact of the COVID-19 pandemic can inform initiatives to promote equitable,
guideline-concordant care in ambulatory settings, where acute pain is commonly treated.'

We conducted a difference-in-differences (DiD) analysis of insurance claims from the Virginia All-Payer
Claims Database (VA-APCD) to evaluate low-value opioid utilization for acute LBP before and during the first
two years of the COVID-19 pandemic and to explore demographic variation in this utilization.

Methods

This retrospective cohort study evaluated the utilization of opioids for acute LBP during January 1, 2019
through December 31, 2021. The Institutional Review Board of Carilion Clinic determined that this project did
not meet the definition of human subjects research.

Data

From the VA-APCD, we established a cohort of adults (aged>18 years) continuously enrolled with commercial,
Medicare Advantage (MA), or Medicaid payers for>12 months (during 2019-2021). From this cohort, we
identified opioid prescription claims occurring within 28 days of a new LBP diagnosis. Historical look-back
processes for certain diagnostic and procedural codes and prescription history were used to rule out

chronic pain, related surgery, certain neurological conditions, and identify new acute versus chronic opioid
prescriptions.”’ Using the Milliman MedInsight Health Waste Calculator (HWC),”® we categorized claims as
low-value based on established guidelines, as described elsewhere (Supplementary Tables S1-S4).>¢7101521
We classified any cases where a prescription of nonsteroidal anti-inflammatory drugs (NSAIDS) was made
within a lookback period from the opioid prescription date as appropriate rather than low-value. We calculated
population-averaged rates of low-value utilization per 1,000 patients. Rurality was classified using United
States Department of Agriculture Rural-Urban Commuting Area codes (4-10 = rural).”

Statistical Analysis

We fit a DiD Poisson regression model comparing observed rates of low-value opioid utilization for acute
LBP during the pandemic (March 2020-December 2021) versus expected rates (predicted based on trend
data from January 2019-February 2020). As demographic variation in pandemic impact was expected, we
analyzed interactions for rurality, payer, and sex with pandemic timeframe effect (DiD effect) in the model.
Regression results were expressed as incidence rate ratios (IRR). All statistical analyses were performed in R
software version 4.3.1 (R Project for Statistical Computing) with a significance level of .05.
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Results

Our cohort included 853,776 patients (mean age 59.0 years [SD: 10.7]; 56.4% female; 11.6% rural; 13.8%
Medicaid; Table 1). Demographic characteristics remained relatively stable during 2019-2021, except for
Medicaid enrollment, which increased from 9%—18% between 2019 and 2021.

Of the 1,338,371 opioid claims analyzed, 989,056 (73.9%) were categorized as low-value throughout 2019-
2021 (Supplementary Tables S5-S6). The rate of low-value opioid utilization for acute LBP declined in the
overall cohort from 155.0 prescriptions per 1,000 patients in 2019, to 130.0 in 2020, and 107.5 in 2021 (Figure

1.

Relative low-value opioid utilization for acute LBP remained significantly higher in rural than nonrural areas
during 2019-2021 (marginal IRR: 1.80 [95% Cl: 1.29-2.33]; Figure 2). The difference between rural and
nonrural utilization was smaller for MA beneficiaries (IRR: 0.75 [95% CI: 0.56—0.99]) and larger among males
(IRR: 1.25[95% CI: 1.10—1.43]). The decline was 21.8% in rural areas versus 24.1% in nonrural areas; however,
the interaction effect of rurality on low-value opioid utilization remained consistent before and during the
pandemic (IRR: 1.02 [95% CI: 0.95-1.09]; Table 2, Figure 3).

Compared with commercial enrollees, MA and Medicaid beneficiaries had significantly greater rates of
low-value opioid utilization for acute LBP prepandemic (IRR: 5.27 [95% CI: 4.10—-6.76]; IRR: 1.99 [95% CI:
1.50-2.64], respectively). Average low-value opioid utilization rates were lower during the pandemic than
pre-pandemic (marginal IRR: 0.80 [95% CI: 0.69-0.92]). This association varied by payer. The pandemic-
associated reduction in low-value opioid utilization was larger among Medicaid beneficiaries (IRR: 0.55
[95% CI: 0.48-0.64]) and smaller among MA beneficiaries (IRR: 1.20 [95% ClI: 1.07—1.34]; Table 2, Figure 3).
Complete model results are shown in Supplementary Table S7.

Conclusions

Most opioids utilized for acute LBP among this large Virginia cohort were characterized as low-value
throughout 2019-2021. Low-value opioid utilization for acute LBP declined more quickly during the COVID-19
pandemic than it had before the pandemic. This pattern of decline differs from the increases in low-value
opioid utilization reported by others earlier in the pandemic®* and may be due to shifts in patient care-
seeking, how health care was delivered (eg, telemedicine), or in clinician prescribing, as was suggested for
other health services.'*?**

Rural disparities in low-value opioid utilization for acute LBP remained consistent throughout 2019-2021.
These results suggest that pandemic disruptions influenced low-value opioid utilization, but not enough
to influence drivers of rural variation; similar patterns are reported for low-value use of nonsteroidal anti-
inflammatory drugs.”® A focus on rural-specific contributors to low-value opioid utilization is warranted, in
addition to efforts to expand access to pain management, alternative pain treatments, and telemedicine in
rural communities.'®'"?%%’

Payer-level variations in low-value opioid utilization and pandemic impact may be due to differences in

the characteristics or behaviors of the covered populations or payer programs.”*® For example, a larger
pandemic-associated reduction in low-value utilization among Medicaid beneficiaries could have been
impacted by the Addiction and Recovery Treatment Services (ARTS)”’ program through Virginia Medicaid
(ie, a program that expanded access to a comprehensive continuum of addiction treatment services in rural
areas, especially), which could have had implications for other payers.®
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Limitations to this study include that our data set does not include all payers or uninsured patients,
this analysis did not adjust for missing claims, which could underestimate commercial claims, and that
we analyzed filled opioid prescriptions, which may not have mirrored clinician prescribing patterns. In
addition, Medicaid expansion began in Virginia in 2019, resulting in an increased Medicaid population
during the study period. While we accounted for payer differences in the model, the large one-time
increase could have biased results. The HWC algorithm does not account for all clinical nuance. For
example, the use of over-the-counter NSAIDS may be factored into clinical decision making but is
difficult to track consistently using claims data.

Taken together, this study highlights interactions between rurality and payers that may inform interventions
to reduce low-value use of opioids. Additionally, these results demonstrate that examination of pre-
postpandemic differences can uncover latent factors that affect low-value prescribing.
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Presentations
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as well as the annual meeting for the North American Primary Care Research Group (NAPCRG), November
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Table 1. Demographic Composition of Cohort

Number of patients (%)

2019 2020 2021 Overall
Characteristic N= 832,084 N=2818,474 N=910,769 N= 853,776
N (%) N (%) N (%) N (%)
Rurality
Rural 96,359 (11.6) 98,690 (12.1) 102,414 (11.2) 99,154 (11.6)
Nonrural 735,725 (88.4) 719,784 (87.9) 808,355 (88.8) | 754,621 (88.4)
Payer
Commercial 311,741 (37.5) 274,036 (33.5) 302,991 (33.3) | 296,256 (34.7)
Medicaid 78,280 (9.4) 109,184 (13.3) 165,662 (18.2) | 117,709 (13.8)

Medicare advantage

442,064 (53.1)

435,254 (53.2)

442,116 (49.5)

331,121 (38.8)

Age (years)
18-39 162,114 (19.5) 164,712 (20.1) | 207,257 (22.8) | 178,028 (20.9)
40-64 253,915 (30.5) 247,322 (30.2) | 284,440 (31.2) | 261,892 (30.7)
65-79 316,364 (38.0) 306,892 (37.5) | 317,757 (34.9) | 313,671 (36.7)
80+ 99,691 (12.0) 99,548 (12.2) 101,315(11.1) | 100,185 (11.7)
Sex
Female 470,304 (56.5) 461,076 (56.3) | 512,326 (56.2) | 481,235 (56.4)
Male 361,780 (43.5) 357,398 (43.7) | 398,443 (43.8) | 372,540 (43.6)
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Table 2. Rate Regression Effects for Utilization of Opioids for Acute Low Back Pain in Virginia (2019-2021)

Term Total Low-value Clinically appropriate
IRR (95% CI) IRR (95% CI) IRR (95% CI)
DiD (false) vs ® 1.0 1.0 1.0
0.775 (0.672, 0.895), 0.796 (0.687,0.921), | 0.721 (0.619, 0.839),
DiD (true) P<0.001 P=0.002 P<0.001
Rurality (nonrural) vs ? 1.0 1.0 1.0
1.696 (1.247, 2.307), 1.738 (1.297, 2.329), | 1.576 (1.067, 2.329),
Rurality (rural) P<0.001 P<0.001 P=0.022
DiD x rurality (nonrural) vs ® 1.0 1.0 1.0
1.022 (0.961, 1.086), P= 1.017 (0.954, 1.085), 1.035(0.962,1.115),
DiD x rurality (rural) 0.490 P=0.604 P=0.354
Payer (Commercial) vs ? 1.0 1.0 1.0
2.069 (1.581, 2.708), 1.992 (1.504, 2.639), | 2.255 (1.727, 2.944),
Payer (Medicaid) P<0.001 P<0.001 P<0.001
4.951 (3.847, 6.370), 5.268 (4.104,6.762), | 4.085 (3.100, 5.384),
Payer (MA) P<0.001 P<0.001 P<0.001
DiD x payer (Commercial) vs 1.0 1.0 1.0
0.554 (0.484, 0.635), 0.552 (0.477,0.639), | 0.562 (0.470, 0.671),
DiD x payer (Medicaid) P<0.001 P<0.001 P<0.001
1.201 (1.075,1.342), P= | 1.195(1.068,1.337),P| 1.218(1.059, 1.401),
DiD x payer (MA) 0.001 = 0.002 P=0.006
Rurality X payer (Commercial)
vs ¢ 1.0 1.0 1.0
0.985(0.671,1.444), P= | 1.012(0.693,1.478), | 0.928 (0.595, 1.446),
Rurality X payer (Medicaid) 0.937 P=0.950 P=0.740
0.754 (0.557,1.021), P= 0.747 (0.561, 0.994), 0.774 (0.523, 1.144),
Rurality X payer (MA) 0.068 P=0.046 P=0.199
Sex (F) vs ® 1.0 1.0 1.0
0.750 (0.677, 0.830), 0.729 (0.653,0.813), | 0.810(0.717,0.915),
Sex (M) P<0.001 P<0.001 P<0.001
Rurality X sex (F) vs ¢ 1.0 1.0 1.0
1.216 (1.073,1.379), P= 1.253 (1.097, 1.431), 1.119 (0.952, 1.316),
Rurality X sex (M) 0.002 P<0.001 P=0.173

Bolded values indicate significance level <.05.
3Incidence rate ratios (IRRs) represent multiplicative changes in opioid prescribing rates per 1,000 patients associated with
each covariate relative to the reference category, with 95% confidence intervals.
bInteraction terms which include the DiD term (DiD x Rurality, DiD x Payer) represent difference-in-differences effects on the
multiplicative scale. Specifically, these IRRs indicate how the pandemic-associated change in prescribing rates differs across
subgroups relative to the reference category.
°Cross-sectional interaction terms (eg, rurality x payer) represent multiplicative effect modification. For example, rurality x
payer compares the rural-nonrural rate ratio across payer types.
Abbreviations: F, female; M, male ; MA, Medicare Advantage
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Figure 1. Rate of Utilization of Low-Value and Clinically Appropriate Opioids for Acute Low Back Pain (2019-

2021)
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Figure 2. Rate of Utilization of Low-Value Opioids for Acute Low Back Pain by Rurality
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Figure 3. Interaction Plots for Rurality X DiD Effect and Payer X DiD Effect
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