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Abstract BACKGROUND CONTEXT: Society increasingly asks Medicine to create “value” for patients.
As health-care costs rise, this question will become more important. Debate exists regarding the rel-
ative “value” of many surgical procedures, including spinal surgery. Comparison of the relative
value that patients experience after different orthopedic procedures is theoretical, but informs the
ongoing debate.

METHODS: The Patient Reported Outcome Measurement Information System (PROMIS)
assessments for Physical Function, Pain Interference, and Depression are routinely collected in
our orthopedic clinics. Patients who underwent lumbar discectomy (DSC) or arthroscopic ante-
rior cruciate ligament reconstruction (ACLR) were retrospectively identified. Data relating to
PROMIS domains, patient demographics, and other relevant encounter details were extracted.
The primary outcomes were (1) preoperative PROMIS domain scores, (2) scores at a minimum
of 40 days postoperatively for DSC patients and 133 days postoperatively for ACLR patients,
and (3) the change in scores with surgery. Propensity score matching identified age-, sex-,
race-, and comorbidity-matched groups from each cohort. Chi-square tests and nonparametric
Kruskal-Wallis tests compared the distribution of outcomes and characteristics. Multivariate
linear regression models with interactions between the matched cohort and operative phase
estimated the change in the outcomes scores between the two cohorts and controlled for the
baseline differences between them.

RESULTS: Before surgery, the DSC cohort had lower physical function, higher pain interfer-
ence and higher depression scores as compared with the ACLR cohort. This pattern remained
postoperatively, indicating less desirable outcomes for DSC patients. However, after control-
ling for their baseline scores, DSC patients experienced significantly greater improvements
after surgery of 3.84 (95% CI 1.08—6.60; p=.01), —4.87 (95% CI —7.52 to —2.23; p<.001),
and —2.95 (95% CI —5.70 to —0.21; p=.04) points in their physical function, pain interfer-
ence, and depression scores, respectively, as compared with ACLR patients.
CONCLUSIONS: Based upon PROMIS assessments at short-term follow-up, DSC patients
receive a larger benefit from surgery than ACLR despite the overall less desirable postoperative
PROMIS scores in the DSC cohort. This result, while theoretical, informs the debate regarding the
comparative value of DSC to patients. © 2019 Elsevier Inc. All rights reserved.
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Introduction

Lumbar discectomy (DSC) is one of the most common
spine surgeries in the United States [1,2]. Previous studies
have documented the value of this surgery for patients
[1,3], however, as many as 40% of patients experience per-
sistent pain, functional disability, or decreased quality of
life, and 20% undergo further surgery [4—8]. These diver-
gent outcomes spur discussion regarding the appropriate
role and rates for, and the value of, spinal surgery [9]. The
data comparing patient reported outcomes of spine patients
to other common orthopedic pathologies is limited. Com-
parison of DSC outcomes with other orthopedic surgeries is
an artificial construct but further informs the debate regard-
ing the value of spinal surgery.

Patients who undergo anterior cruciate ligament recon-
structions (ACLR) are potentially a good population for
comparison with DSC. ACLR is also a common orthopedic
surgery in the United States. A recent review found that
129,836 ACL reconstructions were performed in 2006, with
ongoing increases in the procedure amongst women and in
patients both under 20 and over 40 years of age [10—12].
Studies show that the majority of patients experience good
long-term outcomes and that approximately 81% of ACLR
patients return to some level of athletic activity [13].
Because the underlying pathology and respective patient
complaints differ, any previous comparison or commentary
on the relative success or benefit of the respective surgeries
was matters of opinion.

Patient reported outcome (PRO) assessments have become
a routine part of patient care. The Patient Reported Out-
comes Measurement Information System (PROMIS) is a
PRO measure that was developed with National Institutes
of Health funding beginning in 2002 [14]. The PROMIS
consists of validated instruments which can be utilized to
assess health domains reflecting numerous aspects of a
patient’s life [15]. The PROMIS can be administered with
computer adaptive testing (CAT) based upon item response
theory, which decreases administration time while assuring
accuracy [16,17]. PROMIS questionnaires have been devel-
oped and validated to measure physical functioning
(PROMIS-PF), pain interference (PROMIS-PI) and depres-
sion (PROMIS-D) status, as well as many other domains
such as anxiety, asthma impact, sleep disturbance, and sub-
stance use [18—23]. Studies have shown that PROMIS out-
performs traditional patient-reported metrics [20,21,24
—26]. Thus, PROMIS assessment scores might be used to
compare surgery outcomes within orthopedic surgery. Spe-
cifically, PROMIS could be used to calculate the preopera-
tive to postoperative change in scores thereby helping to
quantify the impact of the surgery.

To our knowledge, there has been no study published
that quantitatively measures the value that patients derive
from spinal surgery by comparing it with a group of
matched patients who underwent another orthopedic sur-
gery. Thus, our aim was to determine the value of DSC by

comparing the change in PROMIS-PF, PROMIS-PI, and
PROMIS-D scores of DSC patients with those of ACLR
patients. Our hypothesis is that although DSC patients will
have worse PROMIS scores preoperatively as compared
with ACLR patients, they will derive greater benefit from
surgery as compared with ACLR patients.

Patients/methods

Database

We used administrative and medical record data from a
tertiary care academic medical center to address the research
objective. We used the administrative data to identify the
cohorts of interest and to obtain key patient demographics
and service details. We used the medical record data to con-
firm the cohorts and to obtain PROMIS domain scores for the
cohorts. Prospective collection of PROMIS scores for all
patient visits to the academic orthopedic clinic has been
undertaken since March 2015. PROMIS-PF, PROMIS-PI,
and PROMIS-D scores are assessed at initial evaluation and
follow-up visits.

Patient cohorts

The DSC cohort included patients who underwent elec-
tive DSC from 2015 to 2017. One hundred twenty-nine
discectomy patients were identified using Current Proce-
dural Terminology code 63030 (posterior extradural lami-
notomy and excision of herniated intervertebral disk) and
were confirmed with medical chart review. Patients indi-
cated for surgery had back pain with radicular pain, a
well-correlated magnetic resonance imaging or myelo-
gram finding, and had either failed to respond to 6 weeks
of standard conservative care or presented with surgical
“red flags” [27]. We further limited the DSC cohort to
patients with complete postoperative scores at a minimum
of 40 days after and not later than 1-year after surgery.
After application of inclusion and exclusion criteria to the
original 129 patient sample, 84 DSC patients remained.
Surgery was performed by fellowship trained spinal sur-
geons under general anesthesia. Either microscope or
loupe magnification was employed, and the surgery was
performed via a unilateral open exposure with minimal
laminotomy, fragment removal, and exploration of the
disc space for residual fragments.

To study the benefit that patients derive from DSC, it
was essential to compare the impact of the surgery on
PROMIS scores in the DSC cohort with a control group of
patients. Using a hospital-based control group that was sim-
ilar in observed characteristics to the treatment group (the
DSC cohort) but whose disease process was unrelated to
the treatment group, would enable us to determine the
impact of the surgery. For this purpose and based on rea-
sons presented in the Introduction, we chose patients who
underwent ACLR to serve as controls for the DSC cohort.
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The ACLR cohort was derived from the database of a
separate prospective study assessing the utility of PROMIS
in monitoring recovery from ACLR [26]. In that study,
skeletally mature patients scheduled to undergo arthro-
scopic bone-tendon-bone autograft ACLR surgery from
2015 to 2016 were recruited and enrolled preoperatively.
These patients were monitored longitudinally with
PROMIS scores. The ACLR cohort was further limited to
patients over the age of 13 years with postoperative scores
at a minimum of 133 days after and not later than 1-year
after surgery and excluded patients with balance disorders,
degenerative gait disorders, neuromuscular disorders,
dementia, depression, or cognitive impairment. This cohort
included 210 ACLR patients. The University’s Institutional
Review Board approved this study (RSRB protocol
#37409) No external funds were received in support of this
work, and the authors have no relevant conflict of interest
disclosures.

Outcomes

The outcomes of interest were PROMIS-PF, PROMIS-
PI, and PROMIS-D scores. The PROMIS CAT instruments
were accessed at the Assessment Center (www.assessment
center.net), including PROMIS-PF (version 1.2), PROMIS-
PI (version 1.1), and PROMIS-D (version 1.0). The
PROMIS CAT algorithm results in t-scores standardized to
a normative US population. The mean score is 50 represent-
ing the average in the population and the standard deviation
is 10 points. It is notable that a higher PROMIS-PF score
signifies increased function, whereas higher PROMIS-PI
and PROMIS-D scores signify increased pain interference
and depression, respectively. These scores were specified
as continuous variables for the analysis.

Lumbar discectomy patients often return to their spine
surgeon for a final postoperative visit at 6 weeks, at which
time they are often discharged to return as needed status.
ACLR patients typically have routine follow-up visits
through at least 6 months in order for physicians to approve
return to sport [28]. PROMIS has been validated to detect
significant change at 20-week follow-up for the ACLR
patient population [26]. Consequently, this time point was
used as the final ACLR postoperative reference time point.
Study data for analysis was collected from the final preoper-
ative visit and the postoperative clinic visit closest to
40 days for DSC patients and 133 days for ACLR patients.
Thus, for each patient in the study cohort and for each
PROMIS domain, we use the baseline/preoperative
PROMIS score and the postoperative PROMIS score (mea-
sured at the time interval specified above) to study how these
scores changed with surgery for each of the two cohorts.

Independent variables

The key explanatory variables were the surgical cohort,
the surgical phase, and an interaction between these two var-
iables. The surgical cohort was specified as a binary variable

representing the intervention-specific (DSC/ACLR) cohort.
The surgical phase was specified as a binary variable repre-
senting the preoperative and postoperative stages. The inter-
action between the surgical cohort and phase was used to
analyze whether the change in the PROMIS domain scores
with the respective surgeries differed between the DSC and
ACLR cohorts. We used the interaction term to examine
changes in the PROMIS scores among DSC patients by
comparing the postoperative scores to their baseline values
(within the DSC cohort) and by comparing the change in
scores to that in the ACLR cohort (between the DSC and
ACLR cohorts). As an example, for the PROMIS-PF out-
come, by using the interaction term, we account for (1) the
baseline PROMIS-PF score, the postoperative score, and the
change in this score for each of the two cohorts, and (2)
compare the change in this score in the DSC cohort with
that in the ACLR cohort. By doing this, we can draw infer-
ences about DSC and ACLR patients with similar preopera-
tive PROMIS-PF scores and how these scores change with
their surgeries.

We used the following variables for generating propen-
sity scores to account for the differences in the baseline
characteristics of the DSC and ACLR cohorts. We used
patient age which was specified as a continuous variable,
the race was specified as a categorical variable (White,
Black, or Other), and the sex was specified as a categorical
variable. The number of preoperative comorbidities was
identified using the Elixhauser Comorbidity Index [29], and
specified as a continuous variable.

Statistical analysis

We used propensity score matching to generate matched
groups of DSC and ACLR patients that had similar distribu-
tions of patient’s age, sex, race, and number of comorbid-
ities preoperatively [30]. For this, we generated propensity
scores using Stata’s —pscore- command, we checked for
the balance of the scores across the DSC and ACLR cohorts
within blocks of the propensity score, and we used the near-
est neighbor 1:1 matching without replacement [31,32]. For
descriptive analysis, we used chi-square tests and nonpara-
metric Kruskal-Wallis tests to compare the distribution of
outcomes and characteristics between the two cohorts. We
constructed linear regression models with interactions
between the matched cohorts and pre-/postoperative phase
to study the change in the outcomes scores for the DSC
patients in comparison to their baseline scores and the
scores for the ACLR cohort. All regression models con-
trolled for the year of surgery and for the clustering of
observations within patients and providers. In these regres-
sion models, we did not control for patient demographics
since these were used in calculating the propensity scores.
We further calculated adjusted marginal estimates to deter-
mine the adjusted pre- and postoperative PROMIS scores
for the two cohorts. The level of significance was set at
0.05. All data management and analyses were performed
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using Stata statistical software, version 15 (StataCorp. LCC,
College Station, TX, USA).

To check for the robustness of the findings, we used
another propensity score method—Inverse Probability of
Treatment Weighting (IPTW)—to generate weights that are
the inverse probability of being in a particular surgical cohort
[32,33]. For this, patients in the DSC group were assigned a
weight that was the inverse of the propensity score, and
patients in the ACLR group were assigned weight that was
the inverse of one minus the propensity score. The weights
were normalized to one. These weights were included in the
regression models which were otherwise similar in specifica-
tion to the main/matched models. We supplemented findings
from the propensity score matching analysis with the IPTW
to check for the consistency of the findings from the main
analysis. Moreover, the IPTW has the advantage of retaining
most observations from the cohort.

Results

Patient characteristics

Table 1 presents the descriptive characteristics for 84
patients in each of the matched DSC and ACLR cohorts.
The DSC cohort was 51.19 % female (N=43), 83.33% white
(N=70), 9.52% black (N=8), had a mean age of 40.34 years
(standard deviation [SD]=13.71) and mean number of
comorbidities identified using Elixhauser’s algorithm was
0.58 (SD=0.81). There were no significant differences in
patient characteristics between the DSC and ACLR cohorts.
Appendix Table 1 presents descriptive statistics for all
patients in the two cohorts before propensity score match-
ing, and Appendix Table 2 presents the descriptive statistics
for patients included in the IPTW models.

Unadjusted perioperative PROMIS scores

The Figure presents the unadjusted perioperative
PROMIS scores. In both the pre- and postoperative phases,
the mean PROMIS scores for the DSC patients indicated
worse outcomes than the ACLR cohort. In comparison to

Table 1
Patient characteristics in propensity score matched cohorts
DSC ACLR p Value
Number of patients 84 84
Female: N (%) 43 (51.19%) 41 (48.80%) .76
Race: N (%)
White 70 (83.33%) 73 (86.90%) .80
Black 8(9.52%) 6 (7.14%)
Other 6 (7.14%) 5(5.95%)

Age in years: Mean (SD)
Number of comorbidities:
Mean (SD)

4034 (13.71)
0.58 (0.81)

36.70 (12.82) .08
0.42 (0.68) 15

DSC, lumbar discectomy; ACLR, anterior cruciate ligament recon-
struction; N (%), number of patients (column percentage); mean (SD),
Mean (Standard deviation).

ACLR patients, DSC patients exhibited worse preoperative
(34.26 vs. 4243, p<.001) and postoperative (43.34 vs.
47.67, p<.001) PROMIS-PF scores indicative of lower
physical function. For PROMIS-PI, in comparison to
ACLR patients, DSC patients had higher preoperative
(66.66 vs. 55.38, p<.001) and postoperative (56.94 vs.
50.53, p<.001) scores indicative of greater pain. Finally,
DSC patients recorded higher PROMIS-D scores in the pre-
operative (54.03 vs. 46.47, p<.001) and postoperative
(46.20 vs. 42.45) phases.

Comparing matched postoperative outcomes

Table 2 presents the estimates for the interaction term
from the regression models that examine the impact of the
surgery on the PROMIS domain scores in the two cohorts
and the extent to which this impact varies between the two
cohorts. After controlling for relevant confounders and in
comparison to the baseline scores, DSC patients experi-
enced a greater increase in PROMIS-PF scores as compared
with ACLR patients (Adjusted estimate of interaction term:
3.84; 95% Confidence Interval, CI 1.08—6.60; p=.01).
Moreover, DSC patients also experienced greater decline
in PROMIS-PI (Adjusted estimate: —4.87; 95% CI: —7.52
to —2.23; p<.001) and greater decline in PROMIS-D scores
(Adjusted estimate: —2.95; 95% CI —5.70 to —0.21; p=.04)
with surgery. Appendix Table 3 present regression esti-
mates from models using the IPTW strategy. The inferences
from these models are consistent with the findings from the
main analysis.

Marginal estimates comparing surgical impact

Table 3 presents the adjusted marginal estimates of the
perioperative score changes from the regression models.
PROMIS-PF perioperative score difference was 9.09 for the
DSC group and 5.25 for the ACLR group, indicating a greater
increase in physical function in DSC patients in comparison
to ACLR patients after controlling for preoperative scores.
PROMIS-PI perioperative score differences also showed
DSC patients obtained a greater reduction in pain interference
after surgery (—11.29 vs. —6.41). Lastly, PROMIS-D scores
displayed that DSC patients receive a greater decline in
depression after surgery (—7.82 vs. —4.88). Similar infer-
ences were obtained from the marginal estimates following
the IPTW analysis.

Discussion

As society begins making difficult choices about the
allocation of resources for medical and surgical care, it is
incumbent upon surgeons to document the value they pro-
vide for their patients. Although there are studies quantify-
ing and evaluating the improvement patients experience
after specific orthopedic surgeries, there are few comparing
the relative benefit or value patients perceive from different
procedures. To date, the most common method for
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Table 2
Propensity score matched estimates from the multivariate models examin-
ing the variation in the surgical impact between the two cohorts

Interaction term

Domain estimate 95% CI p Value
PROMIS-PF 3.84 [1.08, 6.60] .01
PROMIS-PI —4.87 [-7.52, —2.23] <.001
PROMIS-D —2.95 [—5.70, —0.21] .04

N, number of patients; CI, confidence interval; PROMIS, patient-
reported outcomes information system; PF, physical function; PI, pain
interference; D, depression.

Notes: The interaction term estimates are to be interpreted as fol-
lows. For example, for PROMIS-PF, after controlling for relevant con-
founders through propensity score matching and for the pre-operative
scores, the mean PROMIS-PF score for the lumbar discectomy cohort
was 3.84 points higher than that for the anterior cruciate ligament
reconstruction cohort.

comparing the relative value of two surgeries is the
Resource Based Relative Value Scale, a method whose
design and implementation has been controversial [34,35].
Studies such as ours are another lens through which physi-
cians can evaluate surgical interventions.

Previous studies comparing spine and other orthopedic
procedures showed a lack of statistical difference between
spine surgery outcomes and total hip or knee replacement,
however, many of these studies have utilized the Standard
Form-36 (SF-36) or SF-12 [36—38]. Recent work shows that
PROMIS outperforms both the SF-36 and SF-12 [35—39].
PROMIS is both more efficient and has lower floor and ceil-
ing effects [39—41]. Another advantage of the PROMIS is
that it can be used to compare patient reported outcomes

across differing disease states and different surgical proce-
dures [24,42]. This aspect of the instrument is important
given the obvious clinical differences between patients
undergoing ACLR and DSC. The present study is the first,
that we are aware of, that compares procedural outcomes
between orthopedic pathologies using PROMIS.

Prior research has shown that ACLR patients report a
good quality of life after surgery, even when compared with
a matched sample of people from the general population. A
systematic review of ACLR literature showed that 65% of
patients returned to their preinjury level of sport [13.43]. In
contradistinction, up to 40% of spine patients, experience
persistent symptoms [4—8]. Our data shows that the ACLR
cohort achieved preferable postoperative outcomes with
lower absolute postoperative scores, but our data also shows
that DSC patients report a larger incremental benefit from
the surgery. This finding differs from previous work, and the
differential impact of the DSC procedure is interesting in the
context of surgeon’s efforts at value creation [28,32].

Additionally, the results demonstrate that DSC patients
experience greater improvement in physical function, pain
interference, and depression levels after surgery when com-
pared with a matched cohort of ACLR patients. Previous
studies such as the Spine Patient Outcomes Research Trial
(SPORT) and the Maine Lumbar Spine Study demonstrate
the similarly large improvements in spine patients [3,44].
However, these studies do not compare spine patients to
those with other musculoskeletal complaints. The present
study found the magnitude of change after surgical inter-
vention was, on average, larger in the DSC cohort than the
ACLR cohort in all investigated PROMIS domains.
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Table 3
Adjusted marginal estimates of the perioperative PROMIS scores
PSM analysis IPTW analysis
PROMIIS Scores DSC cohort ACLR cohort Difference DSC cohort ACLR cohort Difference
PROMIS-PF
Preoperative 34.63 42.05 —7.42 34.58 40.62 —6.04
Postoperative 43.72 47.30 —3.58 45.62 48.21 —2.59
Perioperative difference 9.09 5.25 3.84 11.04 7.59 3.45
PROMIS-PI
Preoperative 66.36 57.24 9.12 66.24 55.56 10.68
Postoperative 55.07 50.83 4.24 53.25 46.91 6.34
Perioperative Difference —11.29 —6.41 —4.88 —12.99 —8.65 —4.34
PROMIS-D
Preoperative 53.68 46.60 7.08 53.02 45.73 7.29
Postoperative 45.86 41.72 4.14 44.43 40.00 4.43
Perioperative difference —7.82 —4.88 —2.94 —8.59 —5.73 —2.86

PROMIS, patient-reported outcomes information systems; DSC, lumbar discectomy; ACLR, anterior cruciate ligament reconstruction; PSM, propensity
score matching; IPTW, inverse probability of treatment weighting; PF, physical function, PI, pain interference, D, depression.

Although the complete analysis of any procedure
requires long-term follow-up, the immediate surgical result
certainly influences surgeon and patient opinion. Few stud-
ies exist to compare the relatively early benefits patients
perceive from two different procedures.

The results of this study should be interpreted with con-
sideration of certain limitations. The limitations include:
selection bias, the short-term follow-up, and a potential bias
of comparing a prospective trial data set with a retrospec-
tive analysis of prospective clinical data.

The observational cohorts were developed from the pop-
ulation of patients receiving ongoing care in our clinics.
The aim was to compare PRO-reported improvement
between two different orthopedic surgeries as they are car-
ried out in actual practice. Consequently, the time point at
which final PRO were collected differs between the two
procedures; however, the time points which were chosen
are both typical final follow-up timepoints in the context of
the specific surgery being assessed. We cannot comment on
outcomes after the study’s final follow-up point (40 days
for DSC, 133 days for ACLR). It is possible that longer fol-
low-up intervals would have shown different outcomes in
the cohorts. However, because our practice is to discharge
DSC patients at approximately 40 days to return as needed
status, mandating a longer follow-up interval may have
skewed data by excluding patients with excellent outcomes
and biasing the population toward those patients with con-
tinued follow-up, potentially indicative of inferior clinical
results. Additionally, as the DSC population was collected
prospectively in the normal course of our clinic activities,
requiring longer term follow-up of patients who were
pleased with their outcome would have imposed an unrea-
sonable expense of both time and money on those patients.
Finally, the work of Papuga et al. showed that the 20-week
follow-up interval after ACLR had excellent correlation
with the ultimate outcome [26].

Since DSC patients had worse preoperative scores than
ACLR patients, it is possible that the differential DSC

score improvement is the result of ceiling effects of the
PRO instrument for the ACLR cohort. It is our hope that
the use of PROMIS helps mitigate these potential ceiling
effects. PROMIS-PF CAT has demonstrated 0.81% and
1.4% ceiling effects in spine and ACLR patients, respec-
tively [39,45]. Bhatt et al. have demonstrated similar low
ceiling effects in a population of lumbar discectomy
patients for the PROMIS PI. [41] Floor and ceiling effects
for PROMIS-PI in the ACLR cohort have not been stud-
ied; however, a review of our ACLR data set showed a
good distribution of scores suggesting low floor and ceil-
ing effects (data not shown). Floor and Ceiling effect
analysis is not available for PROMIS-D in either of these
populations. Consistently favorable floor and ceiling
effect analyses in other PROMIS studies suggests instru-
ment validity and sensitivity to accurately capture results
in our study [24,26,39—41,46,47].

Because the ACLR cohort was enrolled as part of a pro-
spective trial, and the DSC was the result of retrospective
review of prospectively collected clinical data, there is the
possibility that the systematic differences between the two
cohorts may bias our results. However, the process of
PROMIS collection in our clinics is uniform and identical,
and this combined with the propensity score matching
should serve to minimize that effect.

This study shows that in an observation cohort study
based upon propensity score matching, ACLR patients have
preferable postoperative depression, function, and pain
interference scores in comparison with DSC patients; how-
ever, DSC patients receive a greater incremental benefit
from the surgery. This study provides a novel approach to
assessing the relative value that patients receive from two
different orthopedic surgeries and as such is a platform for
further analysis, discussion, and future research.
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Appendix

Appendix Table 1. Table of patient characteristics before
propensity score matching

Appendix Table 2. Table of patient characteristics in
IPTW Matched Cohorts

Appendix Table 3. Table that illustrates the multivariate
regression analysis estimates for age, sex, race and Elix-
hauser comorbidity index by PROMIS domain

Appendix Table 1
Pre-PSM patient characteristics by surgical intervention

DSC ACLR p

Number of patients 88 210
Age (years) 40.14 (13.64)  26.84 (12.54) <.001
Gender (% female) 42 (52.27%) 105 (50%) 72
Race

White 73 (82.95%) 185 (88.10%) 71

Black 8 (9.09%) 14 (6.67%)

Other 5 (5.68%) 11 (5.24%)
Number of comorbidities  0.61 (0.65) 0.2 (0.50) <.001
Follow-up (days) 89.69 (44.86)  169.36 (32.64) <.001

Values are reported as number (percentage) or mean (standard
deviation).

PSM indicated propensity score matching; DSC, lumbar discectomys;
ACLR, anterior cruciate ligament reconstruction; PROMIS, patient-
reported outcomes measurement information system.

Appendix Table 2
Patient characteristics in IPTW matched cohorts
DSC ACLR (IPTW) p Value
Number of patients 84 185
Age (years) 40.34 (13.71)  27.05 (12.60) <.001
Gender (% female) 43 (51.19%)  91(49.19%) 76
Race (%)
White: 70 (83.33%) 162 (86.48%) .65
Black: 8(9.52%) 13 (7.03%)
Other: 6 (7.14%) 10 (5.41)
Number of comorbidities  0.58 (0.81) 0.21 (0.51) <.001

Values are reported as number (percentage) or mean (standard
deviation).

DSC indicates lumbar discectomy; ACLR, anterior cruciate ligament
reconstruction.

See patient characteristics by PSM cohorts in Table 1.

Appendix Table 3
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