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Background: Opioids are frequently prescribed to patients with spine-related disorders (SRD), including those undergoing spinal 
surgery and those with various back or neck pain. Previous studies assessing the association between opioid use and the risk of 
emergency department (ED) visits among SRD patients have been limited to specific patient subgroups. Using nationally representa-
tive sample, we estimated the association between opioid use and the frequency of all-cause ED visits among SRD patients in the 
United States.
Methods: This was a retrospective cross-sectional study design that utilized 2018–2022 Medical Expenditure Panel Survey (MEPS) 
data. Patients with SRD were identified using ICD-10-CM codes matching for spine-related diagnoses. The primary exposure variable 
was opioid use, defined by the MEPS prescription drug file. The outcome was all-cause ED visits, which were measured as the number 
of ED visits observed between 2018 and 2022 as reported in the MEPS emergency room visits files. Descriptive weighted analyses 
were used to examine the characteristics of patients with SRD. We selected the zero-inflated negative binomial model, which had the 
best model fit based on the Akaike Information Criterion (AIC), to estimate the incident rate ratio of all-cause ED visits for opioid 
users compared to non-opioid users.
Results: The final sample consisted of 8078 adult patients (18632323 weighted sample) with SRD diagnoses, among whom 
approximately 21% received opioid prescriptions. The proportion of opioid users compared to non-opioid users varied by gender 
(opioid users: male 39.34%, female 60.66%; non-opioid users: male 42.45%, female 57.55%; P = 0.045) and insurance type (opioid 
users: private 61.51%, public 36.92%, uninsured 1.57%; non-opioid users: private 69.87%, public 26.49%, uninsured 3.64%; P < 
0.001). Multivariable analysis revealed a significant association between opioid use and increased ED visits (IRR= 1.63, 95% CI: 
1.39–1.90).
Conclusion: We found that opioid use significantly increases the frequency of all-cause ED visits among SRD patients. These 
findings highlight the importance of cautious opioid prescribing among SRD patients.
Keywords: opioids, spine-related disorders, SRD, emergency department visits, medical expenditure panel survey, MEPS, 
hospitalization, prescribing behaviour

Introduction
Spine-related disorders (SRD), including neck and back pain, are common health conditions that pose a major healthcare 
burden globally.1,2 Back pain is reported as one of the most common reasons for hospitalization visits in the United 
States,3 and up to 16% of American adults report having neck discomfort every year.4 Among the several management 
options for spine-related illnesses, opioid pharmacotherapy has become a widely used treatment method for alleviating 
chronic pain.5 Opioids are frequently prescribed to patients with SRD, including those undergoing spinal surgery and 
those with various back or neck pain, which may or may not be specific.6,7

The increased utilization among SRD patients is evidenced by an increase in opioid expenditures for spine-related 
pains by over 40% in the past decade.8 In addition, orthopedics is currently ranked in the top five among opioid- 
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prescribing specialties.9,10 However, prescription opioids contribute almost 40% to opioid overdose outcomes.11 The risk 
of hospitalization following opioid use among SRD patients has been assessed in some previous studies.1,12–17 Jain et al 
found chronic opioid use to be a risk factor for complications, readmissions and adverse events among SRD patients 
undergoing spinal surgery.18 A systematic review by Yerneni et al found that preoperative opioid use is overwhelmingly 
associated with negative spine surgical and functional outcomes, including hospitalization and emergency visits.17 

Existing evidence has been limited to specific patient subgroups, such as patients who underwent spinal surgery.1,14–17 

Moreso, most of the studies relied on administrative databases and thus were unable to capture uninsured SRD patients.
Our study addresses this gap by including a more representative sample of the US population with SRD. Since most 

of the opioid-related adverse event cases end up in hospital-based emergency departments,18,19 examining the association 
between opioid use among SRD patients and the frequency of all-cause ED visits at a national level could provide 
valuable insights and estimates about this risk. This may help guide clinician prescribing behaviour and in making 
informed policy decisions. This study thus aims to estimate the association between opioid use and the frequency of ED 
visits among SRD patients in the US.

Methods
Study Design and Data Source
This retrospective cross-sectional study utilized the 2018–2022 Medical Expenditure Panel Survey (MEPS) data.20 

MEPS is a series of extensive surveys carried out by the Agency for Healthcare Research and Quality (AHRQ). It 
follows a panel design, consisting of five interview rounds spread over a period of two calendar years. MEPS participants 
are chosen using the sampling system of the National Health Interview Survey, which identifies civilian, noninstitutio-
nalized persons residing in the United States with particular characteristics to take part in the survey. The Household 
Component (MEPS-HC), which is a key part of MEPS, gathers self-reported information on many aspects of household 
members. This includes demographic details, health conditions and status, prescription medicine usage, emergency visits, 
inpatient stays, health insurance, income, and healthcare expenses.20 The Medical Conditions files encompass data on 
conditions reported by respondents, which were coded using the International Classification of Disease, 10th Edition 
(ICD-10-CM) by professional coders and subsequently converted to clinical classification codes by AHRQ.20 The 
Prescribed Medicines files are organized at the event level, with each record representing distinct prescribed medications 
that are categorized into a therapeutic class according to the Multum Lexicon therapeutic classification method and 
provided to the researchers in the MEPS.20 ED visits files include any visit made during the person’s reference period to 
a hospital emergency department.20 MEPS collects information on the health conditions requiring emergency room care, 
medical services provided, any surgical procedures performed, prescribed medicines, and the physicians and surgeons 
providing emergency room care. MEPS data are de-identified and fully compliant with the Health Insurance Portability 
and Accountability Act (HIPAA); hence were deemed human subjects exempt by the University of Houston Institutional 
Review Board.

Study Population
Participants with SRD were identified from the medical conditions files using the International Classification of Diseases, 
Tenth Edition (ICD-10-CM) codes for all SRD diagnoses.21–23 A comprehensive list of included SRD ICD-10-CM codes 
can be found in the (Supplementary Table S1).

Exposure Variable
The exposure variable was a binary indicator of receiving an opioid prescription or not during the study period. Multum 
Lexicon therapeutic class codes are available for self-reported medication use in MEPS prescription data.24 Prescriptions 
for opioid medications were determined using the Multum Lexicon therapeutic subclassification variables of “60” 
(narcotic analgesics) or “191” (narcotic analgesic combinations). The prescribed opioid group consisted of patients 
who reported having a prescription for at least one narcotic analgesic or narcotic analgesic combination at any time 
within the study period.25–27
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Outcome Variable
The outcome variable was all-cause ED visit, which was measured as the number of all-cause ED visits observed in the 
MEPS emergency visits files during the study period.28 The ED visit data section of the MEPS survey obtains 
information on the health conditions requiring emergency room care, medical services provided, any surgical procedures 
performed, and the physicians and surgeons providing emergency room care.

Covariates
Covariates were identified using the conceptual framework of the Anderson Behavioral Model (ABM).29 The ABM 
offers a theoretical framework for understanding access to and use of health services, highlighting the factors that 
influence an individual’s decision to seek for care or not.29

This model is appropriate for this research project as it helped identify factors that are associated with utilizing care 
(ED care) in SRD. This model categorizes determinants of health service use into predisposing, enabling, and need 
factors. Predisposing factors refer to demographic and social characteristics that affect an individual’s likelihood of using 
health services. Enabling factors facilitate an individual’s ability to access health services, while need factors serve as 
motivation for seeking care. Our study included predisposing factors such as age in years (≤65 and >65), gender (male 
and female), race/ethnicity (Hispanic, Non-Hispanic Black, Non-Hispanic Whites, Non-Hispanic Others), and region 
(Northeast, Midwest, South, West). Data for predisposing factors were obtained from the consolidated MEPS file as 
responses to the survey questions.20 Enabling factors included are education status (college or more and high school or 
less), health insurance status (private, public, and uninsured), and provider type (facility, person, and person-in facility). 
In MEPS, a facility provider type refers to when respondents make a reference to receiving care from an institution; 
a person provider type refers to when respondents make a reference to receiving care from private practices, and 
a person-in-facility provider type refers to when respondents make a reference to receiving care from individual 
specialists within a facility. These responses are documented in the MEPS full-year consolidated files.20 Need factors 
included were functional limitations (Yes and No), work limitations (Yes and No), perceived physical health (excellent, 
fair, good, poor), and perceived mental health status (excellent, good, fair, and poor). The number of comorbidity 
(Elixhauser comorbidity score) was calculated as a composite score for each patient, based on the presence of 32 distinct 
chronic diseases, utilizing the algorithm referenced in the literature.30 Data for the included chronic diseases were 
obtained from the MEPS medical condition files.20 We also accounted for the yearly effect in our analysis.

Statistical Analysis
Descriptive weighted analyses were used to examine the characteristics of patients with SRD. For our multivariable 
analysis, we fitted four count regression models (Poisson, Negative Binomial, Zero-inflated Poisson, and Zero-inflated 
Negative Binomial models), and we selected the zero-inflated negative binomial model, which had the best model fit 
based on the Akaike Information Criterion (AIC) (Table 1). This model was utilized to estimate the incident rate ratio 
(IRR) of ED visits for opioid users compared to non-opioid users. The analyses were adjusted for the complex survey 

Table 1 Model Fit Parameters for Model Comparison

Outcome Models Emergency Department (ED) Visits

AIC AICC BIC

Poisson regression 46924088.295 46924088.866 46924416.464

Negative Binomial regression 18914.5172 18915.7063 19389.3143

Zero-inflated Poisson regression 43559973.338 43559975.373 43560594.763

Zero-inflated Negative Binomial 11693.5245 11694.1191 12028.6754

Note: Bolded: Best model selected for adjusted regression outcome analysis. 
Abbreviations: AIC, Akaike Information Criteria; AICC, Akaike Information Criteria – second order; 
BIC, Bayesian Information Criteria.
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design of the MEPS data using cluster, strata, and weight variables in statistical procedures such as SURVEYFREQ and 
SURVEYMEANS. All statistical analyses were performed using SAS 9.4 (SAS Institute, Cary, North Carolina) with 
a statistical significance level of 0.05.

Additional Analysis
We conducted a subgroup analysis, including only SRD patients with documented pharmacologic pain prescription 
records. Within this subgroup, we compared opioid users to non-opioid analgesic users with respect to all-cause 
emergency department (ED) visits, adjusting for all covariates. We also estimated the incidence rate ratio (IRR) and 
corresponding 95% confidence intervals for the exposure group.

Results
Sample Description
According to the national survey reported by MEPS, the total unweighted and weighted number of non-institutionalized 
US adults with neck and back pain during our study period were 8078 and 18632323 respectively (Figure 1). 
Approximately 69% of the participants in this study were aged less than 65 years. Majority of them are females 
(58%), non-Hispanic whites (74.67%), and with private insurance (68.18%). The majority of participants had finished 
college (64.25%), were from the southern region (34.29%), and made use of person-in-facility providers (48.38%) 
(Table 2).

Sample Description by Opioid Utilization (Unadjusted Bivariate Analyses)
Out of the 18632323 weighted individuals with neck and back pain, 3777192 (20.27%) were prescribed an opioid annually. The 
proportion of opioid users compared to non-opioid users varied by gender (opioid users: male 39.34%, female 60.66%; non- 
opioid users: male 42.45%, female 57.55%; P = 0.045) and insurance type (opioid users: private 61.51%, public 36.92%, 

Figure 1 Study flow chart. This flow chart illustrates the stepwise selection of MEPS study participants for inclusion in the study. The chart includes the total number of 
MEPS participants assessed for eligibility, the number of participants excluded and the reasons for exclusion (lack of SRD diagnosis record, non-adults, record of cancer 
diagnosis), and the final number of participants included in the final analysis.
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Table 2 Sample Description of SRD Patients by Opioid Utilization (MEPS Data, 2018–2022)

Variables N = 18, 632, 323 N = 3, 777, 192 (20.27) N = 14, 855, 131 (79.73) P-value

Total Weighted  
Frequency N

Opioid Users 
n (%)

Non-Opioid Users 
n (%)

Age group, years 0.08

18–64 12869686 (69.07) 2529717 (66.97) 10339969 (66.61)

≥ 65 5762637 (30.93) 1242436 (33.10) 4515162 (30.39)

Gender 0.045

Male 7791808 (41.82) 1485884 (39.34) 6305924 (42.45)

Female 10840515 (58.18) 2291308 (60.66) 8549207 (57.55)

Race/Ethnicity 0.0003

Hispanic 1836170 (9.85) 288669 (7.64) 1547501 (10.41)

Non-Hispanic black 1647020 (8.84) 393677 (10.42) 1253343 (8.44)

Non-Hispanic whites 13912884 (74.67) 2899674 (76.77) 11013210 (74.14)

Non-Hispanic others 1236248 (6.64) 195172 (5.17) 1041076 (7.00)

Insurance type <0.0001

Private 12702577 (68.18) 2323357 (61.51) 10379220 (69.87)

Public 5330044 (28.61) 1394517 (36.92) 3935527 (26.49)

Uninsured 599702 (3.21) 59318 (1.57) 540384 (3.64)

Region <0.0001

Northeast 3161786 (16.97) 395021 (10.46) 2766764 (18.63)

Midwest 4395019 (23.59) 878697 (23.26) 3516322 (23.67)

South 6389388 (34.29) 1551294 (41.07) 4838094 (32.57)

West 4686130 (25.15) 952180 (25.21) 3733950 (25.14)

Education levela <0.0001

College or more 11970931 (64.25) 2164068 (57.29) 9806863 (66.02)

High school or less 6573753 (35.28) 1595961 (42.25) 4977792 (33.51)

Provider typea <0.0001

Facility 3376294 (18.12) 579173 (15.33) 2797121 (18.83)

Person 3034890 (16.29) 657338 (17.40) 2377552 (16.00)

Person-in-facility 9014672 (48.38) 2071527 (54.84) 6943145 (46.74)

Activity of daily living (ADL) limitationa <0.0001

No 18089862 (97.09) 3562317 (94.31) 14527545 (97.94)

Yes 500777 (2.69) 204427 (5.41) 296350 (1.99)

(Continued)
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Table 2 (Continued). 

Variables N = 18, 632, 323 N = 3, 777, 192 (20.27) N = 14, 855, 131 (79.73) P-value

Total Weighted  
Frequency N

Opioid Users 
n (%)

Non-Opioid Users 
n (%)

Instrumental Activity of daily living (IADL) limitationa

No 17504907 (93.95) 3359158 (88.93) 14145749 (95.22) <0.0001

Yes 1070842 (5.75) 406764 (10.79) 664078 (4.47)

Functional Limitationa <0.0001

No 13544248 (72.69) 2105305 (55.74) 11438942 (77.00)

Yes 5043638 (27.07) 1661499 (43.99) 3382139 (22.77)

Work Limitationa <0.0001

No 14959506 (80.29) 2507839 (66.39) 12451667 (83.82)

Yes 3606799 (19.36) 1258343 (33.31) 2348456 (15.81)

Perceived Physical Healtha -

Excellent 9072684 (48.69) 1345780 (35.63) 7726904 (52.02)

Fair 2911972 (15.63) 900824 (23.85) 2011148 (13.54)

Good 5540815 (29.74) 1146718 (30.36) 4394097 (29.58)

Poor 1082343 (5.81) 383871 (10.16) 698472 (4.70)

Perceived Mental Healtha <0.0001

Excellent 11347812 (60.90) 2069488 (54.79) 9278324 (62.46)

Fair 1810721 (9.71) 494163 (13.08) 1316558 (8.86)

Good 5028224 (26.99) 1123766 (29.75) 3904458 (26.28)

Poor 415448 (2.23) 89424 (2.36) 326024 (2.19)

Number of comorbidities (Elixhauser) <0.0001

0 5234194 (28.09) 615923 (16.31) 4618271 (31.09)

1 4607732 (24.73) 822203 (21.76) 3785529 (25.48)

2 3160019 (16.96) 665003 (17.61) 2495016 (16.80)

3 2327625 (12.49) 600120 (15.88) 1727505 (11.63)

4 1567452 (8.41) 441472 (11.69) 1125980 (7.58)

5 or more 1735300 (9.32) 632471 (16.74) 1102829 (7.42)

Year <0.0001

2018 7318496 (39.28) 1702266 (45.07) 5616231 (37.81)

2019 4159992 (22.33) 931353 (24.66) 3228640 (21.73)

2020 2375719 (12.75) 473284 (12.53) 1902435 (12.81)

2021 2170057 (11.65) 369805 (9.79) 1800252 (12.12)

2022 2608057 (13.99) 300485 (7.96) 2307573 (15.53)

(Continued)
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uninsured 1.57%; non-opioid users: private 69.87%, public 26.49%, uninsured 3.64%; P < 0.001), number of comorbidities 
(opioid users: zero 16.31%, one 21.76% two 17.61%, three 15.88% four 11.69%, five or more 16.74%; non-opioid users: zero 
31.09%, one 25.48% two 16.80%, three 11.63% four 7.58%, five or more 7.42%; P <0.001). All bivariate analyses are 
summarized in Table 2.

Multivariable Analysis
Table 3 shows the adjusted association between opioid use and the number of ED visits among SRD patients after 
accounting for patient characteristics. We observed a difference in the expected increase in number of ED visits among 
SRD patients who use opioids compared to those who do not (IRR= 1.63, 95% CI: 1.39–1.90).

Table 2 (Continued). 

Variables N = 18, 632, 323 N = 3, 777, 192 (20.27) N = 14, 855, 131 (79.73) P-value

Total Weighted  
Frequency N

Opioid Users 
n (%)

Non-Opioid Users 
n (%)

Pain Interference/severitya <0.0001

Extreme pain interference 938356 (5.04) 449911 (11.91) 488445 (3.29)

High pain interference 2126332 (11.41) 758664 (20.09) 1367668 (9.21)

Low pain interference 4616917 (24.78) 709681 (18.79) 3907236 (26.30)

Moderate pain interference 2038707 (10.94) 543451 (14.39) 1495256 (10.07)

No pain interference 5560682 (29.84) 721336 (19.10) 4839346 (32.58)

Notes: aVariable contains missing values. Percentages and numbers may not add up. Bolded P-values: significant p-values.

Table 3 Multivariable Analysis Showing the Association Between 
Opioid Pharmacotherapy Use and the Frequency of Emergency 
Room Visits Among SRD Patients

Variables Emergency Room Visits P-value

IRR 95% CI

Opioid Pharmacotherapy

Yes 1.63 (1.39–1.90) <0.0001

No Reference Reference

Age group, years 0.03

≥ 65 0.90 (0.79–0.97)

18–64 Reference Reference

Gender 0.21

Male 1.04 (0.97–1.13)

Female Reference Reference

(Continued)
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Table 3 (Continued). 

Variables Emergency Room Visits P-value

IRR 95% CI

Race/Ethnicity 0.68

Hispanic 0.97 (0.83–1.13)

Non-Hispanic black 0.94 (0.68–1.28)

Non-Hispanic Others 0.90 (0.56–1.45)

Non-Hispanic Whites Reference Reference

Insurance type <0.0001

Private Reference Reference

Public 1.38 (1.27–1.49)

Uninsured 1.90 (1.62–2.23)

Region 0.17

Northeast 1.10 (0.96–1.25)

Midwest 1.20 (0.93–1.57)

South Reference Reference

West 1.32 (0.89–1.97)

Education level 0.0004

College or more Reference Reference

High school or less 1.14 (1.06–1.23)

Provider type 0.73

Facility 0.98 (0.86–1.11)

Person 0.96 (0.74–1.23)

Person-in-facility Reference Reference

Functional Limitation 0.41

No Reference Reference

Yes 1.62 (0.51–5.20)

Work Limitation 0.27

No Reference Reference

Yes 0.61 (0.25–1.48)

Perceived Physical Health <0.0001

Excellent Reference Reference

Fair 1.29 (1.15–1.44)

Good 1.66 (1.32–2.08)

Poor 2.13 (1.52–2.99)

(Continued)

https://doi.org/10.2147/JPR.S519382                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Pain Research 2025:18 3500

Okeke et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Additional Analysis
Table 4 presents the adjusted association between opioid use and the number of emergency department (ED) visits among 
SRD patients with documented pain prescriptions. After adjusting for patient characteristics, opioid users had 
a significantly higher rate of ED visits compared to non-opioid analgesic users (IRR = 1.46, 95% CI: 1.18–2.63), 
indicating a 46% increase in the expected number of ED visits among opioid users in this subgroup.

Table 3 (Continued). 

Variables Emergency Room Visits P-value

IRR 95% CI

Perceived Mental Health 0.17

Excellent Reference Reference

Fair 1.09 (0.96–1.23)

Good 1.19 (0.93–1.52)

Poor 1.30 (0.89–1.87)

Number of comorbidities <0.0001

0 Reference Reference

1 1.31 (1.16–1.48)

2 1.72 (1.35–2.18)

3 2.25 (1.56–3.23)

4 2.94 (1.82–4.77)

5 or more 3.86 (2.11–7.05)

Year 0.03

2018 Reference

2019 1.12 (1.01–1.24)

2020 1.26 (1.01–1.55)

2021 1.42 (1.04–1.92)

2022 1.59 (1.06–2.39)

Pain Interference/severity 0.04

Extreme pain interference 1.18 (1.00–1.39)

High pain interference 1.40 (1.01–1.93)

Low pain interference 1.66 (1.02–2.70)

Moderate pain interference 1.96 (1.02–3.76)

No pain interference Reference Reference

Note: Bolded P-values: significant p-values. 
Abbreviations: 95% CI, 95% confidence interval; IRR, Incident rate ratio.
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Discussion
Our study examined the association between opioid use and the frequency of all-cause ED visits among SRD patients. 
The findings demonstrated that SRD patients who use opioids had a higher frequency of all-cause ED visits compared to 
those who do not. Our subgroup additional analyses showed an increased rate of all-cause ED visits among opioid users 
compared specifically to non-opioid analgesic users with SRD. There is limited observational research on hospitalization 
outcomes associated with opioid use among SRD patients, with most evidence derived from clinical trials and prior 
observational studies focusing primarily on specific patient subgroups. Most of these studies indicated that opioid 
exposure among SRD patients could lead to an increased rate of hospitalization, longer hospitalizations, and elevated 
rates of hospital readmission.1,14–16,19,31,32

Similar to our findings, patients with low back pain or neck discomfort who used opioids had worse adverse effects 
leading to hospitalization compared to those who used a placebo, according to the OPAL RCT15 or compared to those 
who did not use opioid medications as reported by the SPACE pragmatic trial.16 The 2017 American College of 
Physicians (ACP) recommends the use of non-opioids in the treatment of acute back pain, reserving opioids for 
unresponsive cases and short-term use.33 Our findings support this recommendation even though our analysis may not 
have accounted for case-by-case pain severity. In addition, Jones et al and Krebs et al both reported opioids not to be 
superior when compared with non-opioid medications in managing hip or chronic back pain,12,13 further emphasizing 
that opioid use may not offer additional benefits compared to non-opioid pain medications or non-pharmacologic 
therapies, such as physical therapy, structured exercise programs, cognitive behavioral therapy, acupuncture, yoga, and 
chiropractic care. These results reinforce current guidelines that recommend prioritizing non-opioid and non- 
pharmacological therapies as first-line treatments for most spine-related pain conditions.

Our study findings highlight the need to educate prescribers on safer and more effective prescribing strategies for 
SRD patients.34 The long-term benefit of this approach might go beyond mitigating the incidences of opioid-related 
adverse effects but also helping to reduce the increasing healthcare expenditures often attributed to ED visits caused by 
overdoses.

We acknowledge some limitations in our study. First, the implications of our findings may be constrained by 
insufficient data on previous outpatient therapy, and some other clinical characteristics that are associated with both 
our exposure and outcome. Our comparator group combines those who received other non-opioid pharmacotherapy and 
those who did not use any pain medications, and this may have impacted our effect size. However, the results from our 
subgroup analysis which included only SRD patients with pain prescription records was consistent with our main 
findings. Also, despite controlling for numerous patient factors, there may be other significant predictors of utilization not 
accounted for in this study such as prescriber-specific characteristics. Hence, our analyses may be liable to residual 
confounding. In addition, using secondary data cross-sectionally does not allow for the determination of a cause-and- 
effect relationship. However, it is possible to identify statistical association, which we were able to establish in this study. 
Future research should consider using longitudinal designs to more robustly assess this association. MEPS utilizes self- 
reported data, which may be susceptible to recall bias. However, in order to mitigate this bias, we incorporated the MEPS 

Table 4 Sub-Group Analysis: Multivariable Analysis Showing 
the Association Between Analgesic Type and the Frequency of 
Emergency Room Visits Among SRD Patients

Variables Emergency Room Visits P-value

IRR 95% CI

Analgesic type 0.0056

Opioid analgesic 1.46 (1.18–2.63)

Non-opioid analgesic Reference Reference

Note: Bolded P-values: significant p-values. 
Abbreviations: 95% CI, 95% confidence interval; IRR, Incident rate ratio.
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complex survey design in our analyses by applying the appropriate sampling weights, as well as clustering and 
stratification variables. This approach helps account for differential recall and response patterns across population 
subgroups. In addition, MEPS routinely validates portions of the self-reported data, such as prescription drug use and 
medical events, through provider and pharmacy verification. To enhance the validity of our measures, we used 
prescription drug files to define our exposure variable and the emergency department visit files to define our outcome 
variable, thereby relying on more objectively verified data. Despite these limitations, our study fills an important 
evidence gap by providing national estimates of the relationship between opioid use and ED visits among SRD patients 
in the US.

Conclusion
This study suggests that opioid use significantly increases the frequency of ED visits among SRD patients. These findings 
highlight the importance of cautious opioid prescribing and the need for alternative pain management strategies in SRD 
patients. Further research may explore the long-term effectiveness and safety of alternative pain management strategies 
among SRD patients.
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