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Lumbar spine surgery reduces postoperative opioid use in the 
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Background: The United States has been facing a worsening opioid epidemic over the past two decades. 
The veteran population represents a large and vulnerable group with a higher burden of mental health 
comorbidities. The purpose of this study was to analyze the impact of lumbar spine surgery on postoperative 
opioid usage in the United States veteran population.
Methods: A retrospective cohort study was conducted using the Veterans Affairs Informatics and Computing 
Infrastructure database. Patients who underwent lumbar spine surgery were stratified into three groups by 
their preoperative opioid claims within 365 days of surgery. Postoperative cumulative morphine milligram 
equivalents (MME) were tracked for each group and the paired Wilcoxon signed rank test was used to 
compare cumulative preoperative MME (days −365–0) to cumulative postoperative MME (days 91–455).
Results: At one year, 30.6% of patients in the high preoperative opioid group and 73.1% of patients 
in the low preoperative opioid group were no longer using opioids. In the opioid naive cohort, 10.0% of 
patients were still using opioids at one year. Among all patients, median cumulative postoperative MME was 
significantly less than median cumulative preoperative MME (P<0.001). High preoperative opioid usage of 
more than 3 claims was most significantly associated with continued postoperative opioid usage (odds ratio 
12.55, P<0.001). From 2010 to 2020 the proportion of patients with preoperative opioid claims decreased 
(58.8% to 34.8%).
Conclusions: In the veteran population, lumbar spine surgery was effective in getting 50% of patients who 
were on opioids preoperatively to discontinue opioids postoperatively. Even minimal exposure to opioids 
preoperatively resulted in a 2.69-time increase in risk of being on opioids at one year versus opioid naive 
patients. This study affirms that despite being a high-risk population, the veteran population has a similar 
response to lumbar spine surgery as the general population in regards to opioid dependence.
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Introduction

The United States (U.S.) has been experiencing a 
growing nationwide opioid crisis since the turn of the 21st  
century (1). The opioid crisis has come to the forefront of 
nationwide discussion especially during the past 6 years, and 
between January 2016 and June 2020 the U.S. mobilized 
$7.5 billion in response to the crisis (2). Despite this level 
of funding, opioid related deaths continue to rise, with 
75,673 deaths recorded during the 12-month period ending 
in April 2021 compared to 56,064 deaths during the same 
period one-year prior (3). Institutional, state, and federal 
policies aimed at curbing opioid overprescribing have 
also been implemented in response (4). Pain management 
can be particularly challenging when dealing with lumbar 
spine pathology. Gerbershagen et al. demonstrated that 
spinal surgery was associated with one of the highest 
patient-reported pain scores of all procedures (5).  
As a result, pain management after spine surgery can be 
challenging and can require multimodal analgesia even 
beyond the postoperative period (6,7).

The U.S. veteran population is a large group which 
encompassed 20.3 million people in 2018 (8). This group 
has been demonstrated to have a higher burden of mental 
health comorbidities including post-traumatic stress 
disorder (PTSD), depression, anxiety, and substance 
abuse compared to the general population which makes 
opioid management more difficult and managing surgical 
outcomes more complex (9). These conditions have been 
independently associated with increased mortality in this 
vulnerable population even decades after the end of their 
service (10-12). Alcohol, opioids, and other substance 
abuse have also been demonstrated to be associated with an 
increased risk for homelessness and all-cause mortality in 
the veteran population (13,14).

Considering the large number of veterans who undergo 
lumbar surgery seeking to improve function and decrease 
pain, we set out to examine if having lumbar spine surgery 
would help this vulnerable population decrease their 
pain medication requirements postoperatively. We also 
examined the effect that opioid exposure prior to surgical 
intervention has on the proportion of patients who remain 
on opioids at one year postoperatively. Finally, we evaluated 
the percentage of opioid naive patients who were unable 
to discontinue opioids after their lumbar spine procedure. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://jss.
amegroups.com/article/view/10.21037/jss-22-50/rc).

Methods

Data source and study design

Patient records were queried from the administrative claims 
database known as the Veterans Affairs Informatics and 
Computing Infrastructure (VINCI). The database contains 
deidentified patient data from the inpatient and outpatient 
settings of the Veterans Affairs (VA) healthcare system. 
Researchers extracted data using Current Procedural 
Technology (CPT) and International Classification of 
Diseases, Ninth and Tenth revision (ICD-9/ICD-10) codes. 
Data were queried from the period beginning January 1, 
2010 to December 31, 2020. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). This study received Institutional Review Board (IRB) 
exemption from the Southeast Louisiana Veterans Health 
Care System (SLVHCS) IRB (registration #IRB00008177) 
( s tudy ID #781)  and the SLVHCS Research and 
Development Committee (study ID #781).

A retrospective cohort study was conducted to evaluate 
trends in opioid cessation among patients undergoing 
lumbar spine surgery. Patients were initially identified based 
on the presence of CPT codes 63005, 63011, 63012, 63030, 
63042, and 63047 for lumbar decompression. Patients 
included in the cohort included patients who underwent 
decompression alone as well as patients who underwent 
decompression with fusion and all data was for inpatient 
procedures (Table S1). Patients who were readmitted within 
455 days of initial admission were then excluded in order to 
minimize bias for postoperative opioid use due to another 
medical condition which necessitated readmission. Patients 
who expired within 455 days of initial admission and 
patients with incomplete data for any variable of interest 
were also excluded (Figure 1).

Baseline demographic data were obtained for all patient 
cohorts including age, sex, race, and year of lumbar spine 
surgery. Clinical characteristics obtained included length 
of stay (LOS) during the primary spine procedure, and 
the prevalence of diabetes mellitus, tobacco use, obesity, 
and other comorbidities is listed in Table 1. Comorbidities 
and complications were defined using International 
Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM) and Tenth Revision (ICD-10-
CM) codes as previously described by Elixhauser et al. 
and Quan et al. (15,16). Patients were then stratified into 
three groups based on preoperative opioid usage within 
the 365 days prior to the procedure: (I) opioid-naive (zero 
claims); (II) low usage (one to three claims); and (III) 

https://jss.amegroups.com/article/view/10.21037/jss-22-50/rc
https://jss.amegroups.com/article/view/10.21037/jss-22-50/rc
https://cdn.amegroups.cn/static/public/JSS-22-50-supplementary.pdf
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high usage (four or more claims). A claim is each instance 
that a patient filled a prescription for an opioid and the 
claim includes information on type of opioid, strength, 
and quantity for both inpatient and outpatient records. 
For groups (II) and (III), the proportion of patients with 
at least one postoperative opioid claim was calculated for 
four distinct postoperative time periods: (I) 0 to 30 days; 
(II) 31 to 90 days; (III) 91 to 180 days; and (IV) 181 to  
365 days. Postoperative analysis was taken to day 455 in 
order to evaluate for 365 days beyond what was chosen to 
be the acute postoperative pain period of 90 days. Generic 
drug codes for the most commonly prescribed transdermal 
and oral opioid medications were used to quantify the 
number of patients who filed at least one opioid claim 
during each postoperative time interval. The list of opioids 
included are included in Table S2. Cumulative opioid usage 
for each patient was calculated as morphine milligram 
equivalents (MME) as outlined by the Center for Disease 
Control and Prevention (CDC) (17).

Statistical analysis

All analyses were conducted using R statistical software (R 

Foundation for Statistical Computing, Vienna, Austria) 
with a significance level of 0.05. To compare baseline 
demographics of the cohorts, chi square test was used for 
categorical variables and Anova was used for continuous 
variables. The Cochran-Armitage test was used to perform 
trend analysis of opioid usage following lumbar surgery. 
For each stratified group, the distribution of cumulative 
MME was assessed using the Shapiro-Wilk normality test, 
which confirmed non-normality. The paired Wilcoxon 
signed rank test was subsequently used to compare 
cumulative preoperative MME (between days −365 and 0) 
to cumulative postoperative MME (between days 91 and 
455). Multivariable logistic regression controlling for which 
controlled the significant differences between the cohorts 
including age, gender, race, year, tobacco use, obesity, 
hypertension, diabetes mellitus, depression, substance use 
disorder, anxiety, fusion, and number of levels treated was 
used to determine associations between covariates and 
opioid usage onwards of postoperative day 90 which was 
chosen as the acute pain period (as defined by at least 1 fill 
between postoperative days 91 and 455). Mann Whitney 
U test was used to compare cumulative MME from years 
2010–2015 to cumulative MME from years 2016–2020. Chi 
square test was used to compare 30-day complication rates 
between the opioid naive, low preoperative opioid usage, 
and high preoperative opioid usage groups.

Results

Study populations

A total of 17,397 veterans who underwent lumbar spine 
surgery were identified. Of these 961 were excluded 
for readmission, 371 were excluded for expiring within  
455 days, and 492 patients were excluded for incomplete 
data (Figure 1). After applying exclusion criteria, a total 
of 15,573 veterans who underwent lumbar surgery were 
identified. Of the 15,573 patients in the cohort, 93.7% 
were male and 80.4% were white. The three cohorts 
were significantly different in age, percentage undergoing 
fusion, number of levels with instrumentation, tobacco 
use, and substance use disorder. The follow-up period was  
455 days for all patients. Regarding preoperative opioid 
usage, 7,671 (49.3%) were opioid-naive, 3,656 (23.5%) 
had low preoperative opioid claims, and 4,246 (27.3%) had 
high preoperative opioid claims. LOS was not significantly 
different between the three cohorts (P=0.306) (Table 1).

Inpatient lumbar 
spine surgery

N=17,379

Readmitted 
within 455 days

N=961

Expired within 
455 days
N=371

Patients with 
incomplete data

N=492

Cohort
N=15,573

Figure 1 Patient selection flowchart. Patients undergoing lumbar 
laminectomy, laminotomy, or discectomy were identified and 
subsequently filtered to exclude those that were readmitted or 
expired within 455 days postoperatively, as well as those with 
incomplete data for all covariates of interest.

https://cdn.amegroups.cn/static/public/JSS-22-50-supplementary.pdf
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Postoperative opioid usage by group

The proportion of patients in the high preoperative opioid 
claims group with at least one opioid claim dropped from 
91.0% at postoperative day 30 to 69.4% by postoperative day 
365. The proportion of patients in the low preoperative claims 
group dropped from 85.4% at postoperative day 30 to 26.9% 
at postoperative day 365. The proportion of patients in the 
opioid-naive group dropped from 85.6% at postoperative day 
30 to 10.0% at postoperative day 365. Postoperative opioid 
claims rates were significantly different among the three 
groups at each timepoint (P<0.001) (Figure 2).

Median preoperative versus postoperative opioid MME by 
group

Median cumulative preoperative opioid consumption among 
all patients was significantly greater than median cumulative 
postoperative opioid consumption (P<0.001). Stratifying 
the cohort by preoperative opioid usage demonstrated 
a significantly larger postoperative MME compared to 
preoperative MME in the opioid naive group (P<0.001). 
Median postoperative MME was significantly lower than that 
of median preoperative MME for both the low (P<0.001) 
and high preoperative opioid groups (P<0.001) (Table 2). 

Table 1 Baseline demographics of the three opioid cohorts

Characteristics Opioid naive (n=7,671) 1–3 prior claims (n=3,656) >3 prior claims (n=4,246) P value

Age (years), mean ± SD 66.5±13.0 65.0±13.9 65.9±11.6 <0.001*

Male sex, n (%) 7,220 (94.1) 3,428 (93.8) 3,944 (92.9) 1

Fusion 1,272 (16.6) 559 (15.3) 898 (21.1) <0.001*

Number of levels with instrumentation

Single level 471 (6.1) 213 (5.8) 328 (7.7) 0.027*

3–6 levels 562 (7.3) 251 (6.9) 403 (9.5) <0.001*

7–12 levels 37 (0.5) 11 (0.3) 16 (0.4) 1

Race, n (%)

White 6,150 (80.2) 2,937 (80.3) 3,426 (80.7) 1

Black 979 (12.8) 477 (13.0) 529 (12.5) 1

Asian 43 (0.6) 22 (0.6) 8 (0.2) 0.301

Native 72 (0.9) 29 (0.8) 35 (0.8) 1

Other 427 (5.6) 191 (5.2) 248 (5.8) 1

Comorbidities, n (%)

Tobacco 851 (11.1) 436 (11.9) 682 (16.1) <0.001*

Obesity 666 (8.7) 317 (8.7) 356 (8.4) 1

Hypertension 3,146 (41.0) 1,453 (39.7) 1,798 (42.3) 1

Diabetes mellitus 1,281 (16.7) 607 (16.6) 733 (17.3) 1

Depression 680 (8.9) 347 (9.5) 470 (11.1) 0.021

PTSD 676 (8.8) 362 (9.9) 426 (10.0) 1

Anxiety 266 (3.5) 130 (3.6) 157 (3.7) 1

Substance use disorder 1,005 (13.1) 520 (14.2) 743 (17.5) <0.001*

CCI, mean ± SD 3.0±1.9 2.9±2.0 2.9±1.8 0.050

Length of stay (days), mean ± SD 4.4±11.9 4.8±16.9 4.4±11.6 0.306

*, P values indicate statistically significant results. SD, standard deviation; PTSD, post-traumatic stress disorder; CCI, Charlson 
comorbidity index.
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Table 2 Preoperative versus postoperative MME

Groups Preoperative median MME (median, IQR) Postoperative median MME (median, IQR) P value

All 60 [0–1,935] 0 [0–900] <0.001*

Opioid naive 0 [0–0] 0 [0–0] <0.001*

1–3 prior claims 450 [200–900] 0 [0–376.9] <0.001*

>3 prior claims 6,641.3 [3,000–14,560] 3,945 [225–12,986.3] <0.001*

*, P values indicate statistically significant results. MME, morphine milligram equivalent; IQR, interquartile range.
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Figure 2 Line diagram demonstrating postoperative claim 
rates after lumbar surgery by degree of opioid claims made 
preoperatively. The proportion of patients who filed at least one 
opioid claim at postoperative days 30, 90, 180, and 365 is shown. 
Dotted line = opioid-naive; dashed line =1 to 3 claims prior to 
surgery; solid line = more than 3 claims prior to surgery.

Figure 3 Trends in lumbar surgery utilization and opioid usage by year. (A) Lumbar surgery utilization among veterans within the VINCI 
database from 2010 to 2020. (B) Proportions of patients with preoperative opioid usage (solid) and sustained opioid usage after postoperative 
day 90 (dashed), stratified by year. VINCI, Veterans Affairs Informatics and Computing Infrastructure.

Preoperative opioid usage of more than 3 claims was the 
covariate most significantly associated with continued 
postoperative opioid usage [odds ratio 11.84, 95% confidence 
interval (CI): 10.87–12.89]. A history of depression (odds 
ratio 1.19, 95% CI: 1.04–1.35), substance use disorder (odds 
ratio 1.20, 95% CI: 1.05–1.38), and any surgical complication 
(odds ratio 1.20, 95% CI: 1.02–1.42) were also associated 
with continued postoperative opioid usage.

Yearly trends in preoperative opioid prescriptions and 
sustained postoperative use

The number of lumbar surgeries per year steadily declined 
from 1,700 in 2010 to 814 in 2020 (Figure 3A). During 
this same time period, the proportion of patients with 
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preoperative opioid claims decreased (58.8% to 34.8%). 
The proportion of patients with opioid claims after 
postoperative day 90 also decreased from 43.8% to 19.8%. 
Notably, rates of both preoperative opioid claims and 
patients with sustained opioid use after postoperative day 
90 dropped consistently after 2015 (Figure 3B). Median 
cumulative preoperative MME was also significantly higher 
between the years 2010 and 2015 compared to that of years 
2016 to 2020 (P<0.001). Patients with low preoperative 
opioid claims (1–3 prior claims) had a 48.8% decrease in 
median cumulative preoperative MME between years 2010–
2015 and 2016–2020 (P<0.001), while patients with high 
preoperative opioid claims (>3 prior claims) had a 15.2% 
decrease (P<0.001) (Table 3).

Postoperative 30-day complications by opioid use

The opioid naive group had a lower overall complication 
rate (17.4%) compared to the low preoperative opioid usage 
group (18.9%) and the high preoperative opioid usage 
group (20.6%). Overall complication rate was significantly 
different between the three cohorts (P=0.012). Urinary tract 

infections (UTI) were also significantly different between 
the three cohorts (P=0.038). All other queried complications 
were statistically comparable between the cohorts (Table 4).

Discussion

This study demonstrated that there was a significant 
reduction in the postoperative MME compared to 
preoperative MME in both the low and high preoperative 
opioid groups following surgery supporting the value added 
in quality adjusted life years (18). At day 365, 30.6% of 
patients in the high preoperative group and 73.1% in the 
low preoperative group were no longer using opioids. The 
veteran population’s reduction in opioid use after lumbar 
spine surgery in preoperative opioid users is similar to prior 
studies of the general population. Dunn et al. demonstrated 
that 48.0% of patients in their study who used opioids 
preoperatively were able to discontinue them after surgery, 
while Warner et al. demonstrated that 77.8% of all patients 
undergoing spine surgery were able to successfully reduce 
their postoperative opioid use compared to preoperative 
(19,20). This affirms that despite being a high-risk 

Table 3 Preoperative MME between 2010–2015 and 2016–2020

Groups 2010–2015 (median, IQR) 2016–2020 (median, IQR) P value

All 262.5 [0–3,150] 0 [0–600] <0.001*

Opioid naive 0 [0–0] 0 [0–0] NA

1–3 prior claims 586.25 [250–1,095] 300 [150–675] <0.001*

>3 prior claims 6,900 [3,150–15,027] 5,850 [2,520–13,950] <0.001*

*, P values indicate statistically significant results. MME, morphine milligram equivalent; IQR, interquartile range.

Table 4 Postoperative 30-day complications, stratified by preoperative opioid usage

Complications, n (%) Opioid naive (n=7,671) 1–3 prior claims (n=3,656) >3 prior claims (n=4,246) P value

Any complication 1,336 (17.4) 691 (18.9) 875 (20.6) 0.012*

Wound infection 104 (1.4) 55 (1.5) 81 (1.9) 0.630

Dural tear 494 (6.4) 244 (6.7) 302 (7.1) 1

Pulmonary complication 289 (3.8) 142 (3.9) 165 (3.9) 1

Cardiovascular complication 95 (1.2) 44 (1.2) 45 (1.1) 1

Urinary tract infection 182 (2.4) 118 (3.2) 141 (3.3) 0.038*

Sepsis 87 (1.1) 39 (1.1) 51 (1.2) 1

Pneumonia 50 (0.7) 31 (0.8) 47 (1.1) 0.335

*, P values indicate statistically significant results.
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population, the veteran population has a similar response to 
lumbar spine surgery as the general population in regards 
to postoperative opioid dependence. This also reinforces 
prior findings that lumbar spine surgery can be utilized to 
successfully reduce postoperative opioid use in patients who 
meet criteria for lumbar decompression.

There was a 24.0% decrease in the proportion of 
patients with any preoperative opioid claims from 2010 
to 2020 and a significant decrease in median cumulative 
preoperative MME in 2016–2020 compared to 2010–2015. 
Postoperatively there was a concomitant overall 24% 
decrease in patients still using opioids beyond postoperative 
day 90. One possible explanation is the increasing focus and 
legislation targeting the opioid epidemic within the medical 
community. In 2017, the VA healthcare system guidelines 
for opioid prescribing changed in response to the growing 
epidemic (21). In 2020, the VA announced a 64% reduction 
in prescription opioid use among veterans through the 
implementation of these guidelines and other initiatives (22). 
Statewide legislation has also been shown to be effective 
in reducing opioid utilization. Reid et al. demonstrated 
a reduction in 30-day and 30- to 90-day postoperative 
cumulative MME prescribed after the implementation 
of laws limiting postoperative opioid prescriptions in 28 
U.S. states (23). Several studies have demonstrated that 
even smaller single center initiatives such as preoperative 
counseling of patients on opioids is associated with a 
significant reduction in postoperative opioid use in both 
adult and adolescent orthopaedic patients (24,25).

While there was overall a large reduction in patients on 
opioids postoperatively in the high and low opioid groups, 
this study also demonstrated that greater preoperative 
opioid use was associated with a significantly increased risk 
of postoperative use beyond the immediate postoperative 
period (90–455 days). These results align with prior 
literature which has demonstrated greater preoperative 
opioid use to be a significant predictor of decreased 
postoperative opioid independence following spine surgery 
(26-29). This association is not limited to spine surgery and 
has also been demonstrated in other types of orthopaedic 
surgery including elective total joint arthroplasty (30). 
Brock et al. also demonstrated this increased risk for 
seven common orthopaedic procedures but found that 
for non-opioid naive patients a three-month opioid-
free period before the procedures significantly decreased 
the risk of continued postoperative opioid use (31).  
Higher preoperative opioid usage was also associated 
with an increased risk of any complication and UTI. This 

association with preoperative opioid usage and postoperative 
complications has been demonstrated in several studies of 
different orthopaedic procedures including lumbar spine 
surgery (32-34). This increase in complications and UTI 
noted in this study and prior studies is possibly due to the 
immunomodulatory effect of opioids (35). Thus it may be 
advantageous for surgeons to engage in preoperative opioid 
counseling and attempt to get patients off opioids in the 
period leading up to surgery.

While there was a significant reduction in the percentage 
of patients still on opioids for the low and high preoperative 
opioid groups, it should be noted that the opioid naive 
group had 10.0% of patients still using opioids at day 
365. Despite being the lowest percentage of the three 
groups, this demonstrates a notable 1 in 10 risk for opioid 
dependence in patients undergoing spine surgery who were 
opioid naive prior to the surgery. Opioid naive veterans 
in this study demonstrated a rate of postoperative opioid 
dependence that is within the range of these previous 
studies on the general population (19,36-38). Dunn et al. 
demonstrated a similar finding for opioid naive patients 
undergoing elective spinal fusion with 18.3% of patients in 
their study becoming opioid dependent postoperatively (19). 
Other studies on lumbar spine surgery have demonstrated 
between 2.0% and 7.5% of opioid naive patients becoming 
opioid dependent (36-38). As such, it is important for 
surgeons to consider emphasizing this risk in preoperative 
counseling of opioid naive patients as part of the informed 
decision-making process and implementing strategic time 
intervals for opioid reduction and cessation.

Limitations

There are several limitations in this study. First, claims 
data do not contain any information on the amount of the 
opioid prescription that patients actually take after filling it. 
Nor does this database include any information on opioids 
obtained and taken through illicit means or prescribed by a 
non-VA provider. Other analgesics were not queried in this 
study and over the counter analgesics (e.g., nonsteroidal 
anti-inflammatory drugs) are difficult to track. Thus, 
concomitant usage of other analgesics and their influence 
on opioid consumption postoperatively is not considered 
in this study. Additionally, the possibility of coding errors 
is inherent with any analysis of administrative claims data. 
However, such instances are rare and made up only 0.7% of 
Medicare and Medicaid payments in 2021 (39). One study 
of VA administrative data demonstrated that ICD-9 claims 
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data had had generally high sensitivity, specificity, positive 
predictive value and negative predictive value. However, 
none of the data for the 9 diagnoses queried were 100% 
across all four statistical categories and one diagnosis had 
relatively low sensitivity of 42% (40). As such, because this 
analysis relied on claims data, it is possible that uncharted 
prescriptions and postoperative complications were not 
captured. Another limitation is that patients who were 
readmitted within 455 days of the initial admission were 
excluded from the study. This likely artificially decreased 
the number of postoperative complications observed in the 
study population as any individual that had a complication 
which required an inpatient readmission was excluded in 
the query. This also likely excluded patients who were more 
likely to need more opioids and for longer duration.

Conclusions

In the veteran population, lumbar spine surgery was 
effective in getting 50% of patients who were on opioids 
preoperatively to discontinue opioids postoperatively. 10% 
of patients who were opioid naive prior to a lumbar surgical 
procedure were still receiving opioids at one year post 
surgery which stresses the importance of opioid counseling 
preoperatively and effective weaning strategies in the 
postoperative period. Even minimal exposure to opioids 
preoperatively resulted in a 2.69-time increase in risk of 
being on opioids at one year versus opioid naive patients, 
stressing the importance of physician and patient education 
on the judicious use of opioids in a preoperative setting. 
This study affirms that despite being a high-risk population, 
the veteran population has a similar response to lumbar 
spine surgery as the general population in regards to opioid 
dependence.
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