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In light of the shift from fee-for-service to value-based 
care in spine surgery, the importance of understand-
ing patients’ perception of their health status has 

increased drastically.1 Thus, patient-reported outcome 
measures (PROMs) are a valuable tool in quantitatively 
measuring and tracking clinical outcomes data and evalu-

ating patient health preoperatively and postoperatively. 
Commonly used PROMs during spine surgery that assess 
function, pain, and quality of life, such as the Oswestry 
Disability Index (ODI), visual analog scale (VAS) back 
and leg, 12-Item Short Form Health Survey (SF-12) Phys-
ical Component Summary (PCS) and Mental Compo-
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OBJECTIVE The aim of this study was to assess the correlation between patient-perceived changes in health and com-
monly utilized patient-reported outcome measures (PROMs) in lumbar spine surgery.
METHODS This was a retrospective review of prospectively collected data on consecutive patients who underwent 
lumbar microdiscectomy, lumbar decompression, or lumbar fusion at a single academic institution from 2017 to 2023. 
Correlation between the global rating of change (GRC) questionnaire, a 5-item Likert scale (much better, slightly better, 
about the same, slightly worse, and much worse), and PROMs (Oswestry Disability Index, visual analog scale for back 
and leg pain, 12-Item Short Form Health Survey Physical Component Summary and Mental Component Summary, and 
PROMIS physical function) was assessed using Spearman’s rank correlation coefficients.
RESULTS A total of 1871 patients (397 microdiscectomies, 965 decompressions, and 509 fusions) were included. A 
majority of patients in each group rated their lumbar condition as much better at each postoperative time point compared 
with preoperatively and reported improved health status at each postoperative time point compared with the previous 
follow-up visit. Statistically significant but weak to moderate correlations were found between GRC and change in PROM 
scores from the preoperative time point. Correlation between GRC and change in PROM scores from the prior visit 
showed some statistically significant correlations, but the strengths ranged from very weak to weak.
CONCLUSIONS A majority of patients undergoing lumbar microdiscectomy, decompression, or fusion endorsed nota-
ble improvements in health status in the early postoperative period and continued to improve at late follow-up. However, 
commonly used PROMs demonstrated very weak to moderate correlations with patient-perceived changes in overall 
lumbar spine–related health status as determined by GRC. Therefore, currently used PROMs may not be as sensitive at 
detecting these changes or may not be adequately reflecting changes in health conditions that are meaningful to patients 
undergoing lumbar spine surgery.
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nent Summary (MCS), and Patient-Reported Outcomes 
Measurement Information System–Physical Function 
(PROMIS-PF), have been demonstrated as reliable and 
valid instruments to evaluate lumbar spinal disorders.2–5 
The global rating of change (GRC) is a patient-reported 
outcome measure that assesses whether a patient’s condi-
tion has improved, declined, or remained the same com-
pared with prior to treatment or an earlier time point. It 
has grown in popularity in clinical practice as a result of 
its ease and efficiency of use as well as its applicability 
to a wide range of musculoskeletal conditions.6,7 Unlike 
other outcome measures that focus on a specific domain 
of a patient’s health, such as disability, or quality of life, 
the “global” nature of GRC allows patients themselves to 
focus on what they consider to be most relevant in assess-
ing their own health status.6

Previously, studies have examined the utility and valid-
ity of various PROMs in lumbar spine surgery.8–14 How-
ever, there is currently a paucity of data regarding how 
these PROMs correlate with patients’ own perceptions 
of change in health status postoperatively. Thus, the pur-
pose of this study was to evaluate the correlation between 
commonly used PROMs and patients’ perceived changes 
in spine-related health status, assessed using the GRC, in 
patients undergoing lumbar spine surgery.

Methods
Institutional review board approval was obtained for 

this study. All data were collected and managed using 
REDCap (Research Electronic Data Capture) hosted at 
Weill Cornell Medicine Clinical and Translational Sci-
ence Center supported by the National Center for Ad-
vancing Translational Science of the National Institutes of 
Health under award number UL1 TR002384. REDCap is 
a secure, web-based software platform designed to sup-
port data capture for research studies.15,16

Study Design and Patient Population
This was a retrospective review of a prospectively 

maintained multisurgeon institutional registry at a single 
academic institution. The registry was queried for con-
secutive patients who underwent lumbar microdiscec-
tomy, lumbar decompression, or lumbar fusion between 
2017 and 2023. For inclusion in this study, patients were 
required to have completed at least one PROM question-
naire preoperatively and the same PROM questionnaire at 
least one time point postoperatively, along with the GRC 
questionnaire at the same time point. For patients who un-
derwent revision surgery or reoperations at other levels in 
the lumbar spine, PROMs data collection was stopped at 
the time of the revision to reflect the outcomes of only the 
index operation. All surgeries were performed by fellow-
ship-trained spine surgeons.

Data Collection
Demographic data included age, BMI, sex, age-adjust-

ed Charlson Comorbidity Index (CCI), race, insurance, 
and American Society of Anesthesiologists Physical Sta-
tus class. Perioperative and postoperative data included 
the number of operative levels, estimated blood loss (in 

mL), operative time (in minutes), and postsurgical length 
of stay (in hours).

PROMs were collected prospectively as standard of 
care. The following PROMs were collected preoperatively 
and at 6 weeks, 12 weeks, 6 months, and 1 year postop-
eratively: ODI, VAS for back and leg pain, SF-12 PCS and 
MCS, and PROMIS-PF. Additionally, at each postopera-
tive visit, patients were administered a GRC questionnaire, 
which assessed the patient’s spine condition compared 
with before surgery and their previous visit. This was as-
sessed using a 5-item Likert scale (much better, slightly 
better, about the same, slightly worse, and much worse).

Statistical Analysis
Demographic, operative, and postoperative variables 

and PROMs were summarized as means and standard 
deviations for continuous variables and percentages for 
categorical variables. The correlation between GRC and 
changes in PROM scores at each postoperative time point 
was assessed using Spearman’s rank correlation coeffi-
cients. The strength of correlation coefficients was defined 
as previously described: very weak (0.00–0.20), weak 
(0.21–0.40), moderate (0.41–0.6), strong (0.61–0.8), and 
very strong (0.81–1.00). Statistical significance was de-
fined with a Bonferroni-adjusted p value set at < 0.0012 to 
correct for multiple comparisons. All statistical analyses 
were conducted using IBM SPSS (version 29, IBM Corp.).

Results
Demographic, Operative, and Postoperative Variables

Demographics and perioperative data are shown in Ta-
ble 1. A total of 1871 patients were included; 397 patients 
underwent microdiscectomy (mean age 48.38 years; mean 
BMI 26.76 kg/m2), 965 patients underwent decompression 
(mean age 59.12 years, mean BMI 27.47 kg/m2), and 509 
patients underwent fusion (mean age 59.52 years, mean 
BMI 28.09 kg/m2). The age-adjusted CCIs for the micro-
discectomy, decompression, and fusion patients were 1.22, 
2.37, and 2.18, respectively. The majority of patients were 
Caucasian (microdiscectomy, 82.4%; decompression, 
84.6%; and fusion, 83.3%), had commercial or private in-
surance (microdiscectomy, 77.3%; decompression, 57.7%; 
and fusion, 69.0%), were in ASA class II (microdiscec-
tomy, 66.2%; decompression, 73.6%; and fusion, 80.4%), 
and had 1 level treated (microdiscectomy, 97.0%; decom-
pression, 82.5%; and fusion, 74.5%).

Global Rating Change
GRCs at each time point are shown in Tables 2 and 

3. Compared with their preoperative condition, 70.0%, 
74.0%, 76.1%, and 80.8% of microdiscectomy patients 
described their lumbar spine condition as “much better” 
at 6 weeks, 12 weeks, 6 months, and 1 year, respectively. 
Compared with their condition at previous time points, 
43.6%, 46.8%, and 59.0% of microdiscectomy patients de-
scribed their lumbar spine condition as “much better” at 
6 weeks to 12 weeks, 12 weeks to 6 months, and 6 months 
to 1 year, respectively. Compared with their preoperative 
condition, 66.6%, 70.5%, 71.7%, and 71.1% of decompres-
sion patients described their lumbar spine condition as 



J Neurosurg Spine July 19, 2024 3

Vaishnav et al.

“much better” at 6 weeks, 12 weeks, 6 months, and 1 year, 
respectively. Compared with their condition at previous 
time points, 41.6%, 46.3%, and 51.2% of decompression 
patients described their lumbar spine condition as “much 
better” at 6 weeks to 12 weeks, 12 weeks to 6 months, 
and 6 months to 1 year, respectively. Compared with their 
preoperative condition, 59.5%, 69.1%, 73.2%, and 71.8% of 
fusion patients described their lumbar spine condition as 
“much better” at 6 weeks, 12 weeks, 6 months, and 1 year, 
respectively. Compared with their condition at previous 
time points, 43.8%, 38.6%, and 44.7% of fusion patients 

described their lumbar spine condition as “much better” at 
6 weeks to 12 weeks, 12 weeks to 6 months, and 6 months 
to 1 year, respectively.

Correlation Between GRC and PROMs in Microdiscectomy 
Patients

As seen in Table 4 and Fig. 1, changes in PROMs com-
pared with preoperatively demonstrated significant but 
weak to moderate correlations with GRC at all time points 
for all PROMs except for leg VAS at 6 months, and SF-
12 MCS at 12 weeks, 6 months, and 1 year (Spearman’s 

TABLE 1. Patient demographics and operative data

Microdiscectomy Decompression Fusion

No. of patients 397 965 509
Age, yrs 48.38 ± 15.35 59.12 ± 17.06 59.52 ± 12.38
BMI, kg/m2 26.76 ± 5.04 27.47 ± 4.98 28.09 ± 5.96
Sex    
 Male 237 (59.7) 589 (61.0) 253 (49.7)
 Female 160 (40.3) 376 (39.0) 256 (50.3)
Age-adjusted CCI 1.22 ± 1.63 2.37 ± 2.13 2.18 ± 1.68
Race    
 White or Caucasian 327 (82.4) 816 (84.6) 424 (83.3)
 Black or African American 11 (2.8) 27 (2.8) 23 (4.5)
 American Indian or Alaska Native 1 (0.3) 2 (0.2) 0 (0.0)
 Asian 17 (4.3) 39 (4.0) 15 (2.9)
 Other 22 (5.5) 44 (4.6) 26 (5.1)
 Unavailable 8 (2.0) 15 (1.6) 9 (1.8)
 Patient declined 11 (2.8) 22 (2.3) 12 (2.4)
Insurance type    
 Medicare 55 (13.9) 341 (35.3) 118 (23.2)
 Workers’ compensation 6 (1.5) 8 (0.8) 14 (2.8)
 Commercial/private 307 (77.3) 557 (57.7) 351 (69.0)
 Medicaid 5 (1.3) 7 (0.7) 3 (0.6)
 Other 22 (5.5) 46 (4.8) 21 (4.1)
 Unavailable 2 (0.5) 6 (0.6) 2 (0.4)
ASA Class    
 I 102 (25.7) 128 (13.3) 46 (9.0)
 II 263 (66.2) 710 (73.6) 409 (80.4)
 III 24 (6.0) 109 (11.3) 50 (9.8)
 IV 3 (0.8) 3 (0.3) 0 (0.0)
 Missing 5 (1.3) 15 (1.6) 4 (0.8)
No. of levels    
 1 385 (97.0) 796 (82.5) 379 (74.5)
 2 11 (2.8) 144 (14.9) 106 (20.8)
 3 1 (0.3) 22 (2.3) 24 (4.7)
 4 0 (0.0) 2 (0.2) 0 (0.0)
 5 0 (0.0) 1 (0.1) 0 (0.0)
EBL, mL 21.90 ± 27.83 21.01 ± 56.22 102.33 ± 184.23
Operative time, mins 60.56 ± 28.75 71.81 ± 35.62 144.39 ± 80.40
Postoperative LOS, hrs 10.67 ± 16.58 16.65 ± 31.04 43.54 ± 40.29

ASA = American Society of Anesthesiologists; EBL = estimated blood loss; LOS = length of stay.
Values are presented as the number of patients (%) or mean ± SD.
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TABLE 2. Evaluation of GRC from preoperatively

 Preop to 6 wks Preop to 12 wks Preop to 6 mos Preop to 1 yr

Microdiscectomy
 Much better 189 (70.0) 151 (74.0) 143 (76.1) 135 (80.8)
 Slightly better 35 (13.0) 29 (14.2) 21 (11.2) 16 (9.6)
 About the same 22 (8.1) 15 (7.4) 16 (8.5) 8 (4.8)
 Slightly worse 14 (5.2) 4 (2.0) 4 (2.1) 2 (1.2)
 Much worse 10 (3.7) 5 (2.5) 4 (2.1) 6 (3.6)
 Follow-up % 68.0 51.4 47.4 42.1
Decompression
 Much better 449 (66.6) 390 (70.5) 362 (71.7) 318 (71.1)
 Slightly better 116 (17.2) 90 (16.3) 65 (12.9) 60 (13.4)
 About the same 57 (8.5) 45 (8.1) 43 (8.5) 37 (8.3)
 Slightly worse 35 (5.2) 18 (3.3) 21 (4.2) 23 (5.1)
 Much worse 17 (2.5) 10 (1.8) 14 (2.8) 9 (2.0)
 Follow-up % 69.8 57.3 52.3 46.3
Fusion
 Much better 200 (59.5) 210 (69.1) 216 (73.2) 191 (71.8)
 Slightly better 67 (19.9) 47 (15.5) 40 (13.6) 40 (15.0)
 About the same 29 (8.6) 20 (6.6) 17 (5.8) 14 (5.3)
 Slightly worse 29 (8.6) 19 (6.3) 18 (6.1) 14 (5.3)
 Much worse 11 (3.3) 8 (2.6) 4 (1.4) 7 (2.6)
 Follow-up % 66.0 59.7 58.0 52.3

Values are presented as the number of patients (%) unless stated otherwise.

TABLE 3. Evaluation of GRC from the previous visit

 6 wks to 12 wks 12 wks to 6 mos 6 mos to 1 yr

Microdiscectomy
 Much better 89 (43.6) 88 (46.8) 98 (59.0)
 Slightly better 62 (30.4) 45 (23.9) 16 (9.6)
 About the same 31 (15.2) 43 (22.9) 36 (21.7)
 Slightly worse 18 (8.8) 8 (4.3) 11 (6.6)
 Much worse 4 (2.0) 4 (2.1) 5 (3.0)
 Follow-up % 51.4 47.4 41.8
Decompression
 Much better 230 (41.6) 234 (46.3) 228 (51.2)
 Slightly better 153 (27.7) 111 (22.0) 77 (17.3)
 About the same 122 (22.1) 110 (21.8) 97 (21.8)
 Slightly worse 37 (6.7) 40 (7.9) 35 (7.9)
 Much worse 11 (2.0) 10 (2.0) 8 (1.8)
 Follow-up % 57.3 52.3 46.1
Fusion
 Much better 133 (43.8) 113 (38.6) 119 (44.7)
 Slightly better 106 (34.9) 98 (33.4) 66 (24.8)
 About the same 43 (14.1) 53 (18.1) 60 (22.6)
 Slightly worse 18 (5.9) 26 (8.9) 15 (5.6)
 Much worse 4 (1.3) 3 (1.0) 6 (2.3)
 Follow-up % 59.7 57.6 52.3

Values are presented as the number of patients (%) unless stated otherwise.
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rho range |0.247| to |0.514|). Changes in PROMs compared 
with the previous time point demonstrated significant cor-
relations at 12 weeks for ODI, back VAS, leg VAS, and 
PROMIS-PF, and at 1 year for ODI and leg VAS. There 
were no significant correlations found with previous time 
points for SF-12 PCS and SF-12 MCS. All significant 
correlations were weak (Spearman’s rho range |0.254| to 
|0.327|).

Correlation Between GRC and PROMs in Decompression 
Patients

As seen in Table 5 and Fig. 1, changes in PROMs 
compared with preoperatively demonstrated significant 
but weak to moderate correlations with GRCs at all time 
points for all PROMs (Spearman’s rho range: |0.201| to 
|0.556|). Changes in PROMs compared with the previ-
ous time point demonstrated significant correlations at 
all time points for back VAS and PROMIS-PF, at all time 
points except at 1 year for ODI, leg VAS, and SF-12 PCS, 
and at no time points for SF-12 MCS. All significant cor-
relations were very weak to weak (Spearman’s rho range: 
|0.188| to |0.301|).

Correlation Between GRC and PROMs in Fusion Patients
As seen in Table 6 and Fig. 1, changes in PROMs com-

pared with preoperatively demonstrated significant but 
weak to moderate correlations with GRC at all time points 
for all PROMs, except for SF-12 MCS at 12 weeks and 6 
months (Spearman’s rho range |0.209| to |0.562|). Changes 
in PROMs compared with the previous time point demon-
strated significant correlations at all time points for ODI, 
at 12 weeks and 6 months for back VAS, at no time points 
for VAS leg and SF-12 MCS, only at 6 months for SF-12 
PCS, and at 6 months and 1 year for PROMIS. All signifi-
cant correlations were weak (Spearman’s rho range |0.201| 
to |0.338|).

Discussion
The results of this study demonstrate that a majority of 

patients undergoing lumbar spine surgery report notable 
improvements in their spine-related health status in the 
early postoperative period and continue to have improve-
ments at longer follow-ups. However, changes in PROMs 
from pre- to postoperatively show a weak to moderate cor-
relation with patient-perceived changes in health status, as 
assessed by GRC. Furthermore, changes in PROMs from 
one postoperative visit to the next visit did not consistently 
show a correlation with GRC, and the strengths of the cor-
relations ranged from very weak to weak when the cor-
relations were statistically significant.

TABLE 4. Correlations between change in PROMs and GRC in the lumbar microdiscectomy cohort

 Preop to 6 wks Preop to 12 wks Preop to 6 mos Preop to 1 yr 6 wks to 12 wks 12 wks to 6 mos 6 mos to 1 yr

ODI
 Correlation coefficient 0.408 0.380 0.396 0.400 0.327 NS 0.309
 Strength of correlation Moderate Weak Weak Weak Weak NS Weak
 p value <0.001 <0.001 <0.001 <0.001 <0.001 0.021 0.001
VAS back
 Correlation coefficient 0.247 0.271 0.252 0.313 0.310 NS NS
 Strength of correlation Weak Weak Weak Weak Weak NS NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 0.005 0.007
VAS leg
 Correlation coefficient 0.314 0.391 NS 0.281 0.278 NS 0.304
 Strength of correlation Weak Weak NS Weak Weak NS Weak
 p value <0.001 <0.001 0.004 <0.001 <0.001 0.053 0.001
SF-12 PCS
 Correlation coefficient −0.369 −0.424 −0.401 −0.489 NS NS NS
 Strength of correlation Weak Moderate Moderate Moderate NS NS NS
 p value <0.001 <0.001 <0.001 <0.001 0.006 0.021 0.002
SF-12 MCS
 Correlation coefficient −0.355 NS NS NS NS NS NS
 Strength of correlation Weak NS NS NS NS NS NS
 p value <0.001 0.008 0.008 0.066 0.499 0.139 0.94
PROMIS
 Correlation coefficient −0.428 −0.497 −0.491 −0.514 −0.254 NS NS
 Strength of correlation Moderate Moderate Moderate Moderate Weak NS NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.007

NS = not significant.
Boldface type indicates statistical significance (p < 0.0012). 
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FIG. 1. Heatmap of correlations between change in commonly used PROMs and GRC. n.s. = not significant.
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In a review by Guzman et al., VAS, ODI, and SF-12 
were identified as the first, second, and 14th most fre-
quently utilized PROMs in spine surgery research, re-
spectively.17 PROMIS, a more recently developed PROM, 
has gained significant attention as a less burdensome yet 
highly responsive alternative to legacy PROMs.5,18

Patient perceptions of PROMs have been investigated, 
as Whitebird et al. assessed outcomes that joint surgery 
and spine surgery patients deem most important to them-
selves, as well as their perceived usefulness of standardized 
PROMs.19 They found that patients found their individual 
preferred outcomes more meaningful than a standardized 
PROM score in tracking their recovery. Therefore, patients 
preferred evaluating surgical success by assessing out-
comes specific to their own lives, which are often not fully 
captured in currently used PROMs.

Multiple studies have investigated the correlation of 
GRC with PROMs in spine surgery, with the results of the 
current study differing from those found in the literature. 
Namely, Hägg et al., who evaluated the efficacy of a single-
item global assessment as a substitute for the use of more 
comprehensive PROMs after fusion surgery for chronic 
low-back pain, found that their single-item question of 
global assessment significantly correlated with various 
PROMs with moderate to strong strength and concluded 
that global assessment is a substitute for multi-item PROMs 
in randomized control trials of treatment for chronic low-

back pain.20 Parai et al. found that their single-item global 
assessment question was a useful reference for interpret-
ing PROM scores, as it correlated well with pain-specific 
items within quality-of-life PROMs and condition-specific 
VAS and ODI after surgical treatment for degenerative 
lumbar spine conditions.21 We believe that the ODI, back 
and leg VAS, SF-12 MCS and PCS, and PROMIS each do 
not capture the full spectrum of disability experienced by 
our patient population, which could contribute to the dis-
crepancy between changes in numerical PROM scores and 
alterations in patient-perceived changes in health status.

However, some of this study’s conclusions are corrobo-
rated by previous studies that investigated the association 
of commonly used PROMs with other measures imple-
mented to assess the whole-person effects of spine condi-
tions. Duculan et al. found weak correlations between the 
Lumbar Surgery Expectations Survey scores and PROM 
scores in patients with lumbar degenerative spondylolis-
thesis, concluding that currently used PROMs do not com-
prehensively encapsulate patient-centered issues or patient 
perspectives.22 Similarly, Abtahi et al. found no correla-
tion between patient functional status as determined by 
PROMs and patient experience of care.23 Key differenc-
es between the current study and these previous studies 
are that the current study assessed correlations between 
a multitude of PROMs and global assessments of health 
at multiple postoperative time points, allowing for a long-

TABLE 5. Correlations between change in PROMs and GRC in the lumbar decompression cohort

 Preop to 6 wks Preop to 12 wks Preop to 6 mos Preop to 1 yr 6 wks to 12 wks 12 wks to 6 mos 6 mos to 1yr

ODI
 Correlation coefficient 0.433 0.492 0.486 0.473 0.288 0.301 NS
 Strength of correlation Moderate Moderate Moderate Moderate Weak Weak NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012
VAS back
 Correlation coefficient 0.269 0.359 0.373 0.306 0.266 0.272 0.180
 Strength of correlation Weak Weak Weak Weak Weak Weak Very weak
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001
VAS leg
 Correlation coefficient 0.318 0.428 0.380 0.361 0.193 0.201 NS
 Strength of correlation Weak Moderate Weak Weak Very weak Weak NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.056
SF-12 PCS
 Correlation coefficient −0.338 −0.440 −0.489 −0.489 −0.246 −0.274 NS
 Strength of correlation Weak Moderate Moderate Moderate Weak Weak NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006
SF-12 MCS
 Correlation coefficient −0.269 −0.226 −0.226 −0.201 NS NS NS
 Strength of correlation Weak Weak Weak Weak NS NS NS
 p value <0.001 <0.001 <0.001 <0.001 0.194 0.043 0.523
PROMIS
 Correlation coefficient −0.423 −0.499 −0.524 −0.556 −0.188 −0.258 −0.188
 Strength of correlation Moderate Moderate Moderate Moderate Very weak Weak Very weak
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boldface type indicates statistical significance (p < 0.0012). 
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term analysis of the association of PROMs typically used 
in clinical practice with GRC.

The version of GRC used in this study asked patients to 
generally rate their current back condition compared with 
prior to surgery and compared with the previous visit, thus 
requiring patients to cognitively appraise their own health. 
The ability for patients to assess their perceived lumbar 
condition using any construct they deem most relevant is 
simultaneously a strength and a weakness of the GRC.6 
Hence, the development of PROMs that fully reflect pa-
tient voice and experience is an integral component of 
moving toward a more patient-centered healthcare system, 
elucidating a clear gap in health services research and the 
importance of the continuous evolution of how clinicians 
measure outcomes following lumbar spine surgery.24–26

There are several limitations to the current study. This 
was a retrospective review of prospectively collected data, 
which may introduce selection bias. Additionally, this was 
a single-center study, which may serve to limit the exter-
nal validity of the study. Furthermore, GRC may introduce 
recall bias. It is important to consider the relatively limited 
utilization of GRC in spine surgery research and clinical 
practice. Although more commonly utilized in other fields 
of musculoskeletal care, GRC as a tool in spine surgery is 
not as well described.6 Our study population consisted pri-
marily of privately insured Caucasian patients, and owing 

to the limited sample size, we were unable to stratify pa-
tients by operative level or preoperative diagnosis, which 
collectively may impact PROM scores. Larger studies in-
volving the stratification of patients by operative level or 
preoperative diagnosis are warranted.

Conclusions
Our results indicate that a majority of patients under-

going lumbar decompression, fusion, or microdiscectomy 
reported notable improvements in their lumbar spine con-
dition in the early postoperative period and continued to 
demonstrate improvements at longer follow-up. However, 
commonly used PROMs, namely ODI, back and leg VAS, 
SF-12 PCS and MCS, and PROMIS, demonstrated very 
weak to moderate correlations with patient-perceived 
changes in spine-related health status as determined by the 
GRC questionnaire. These findings suggest that currently 
used PROMs may not be adequately reflecting changes in 
patients’ perception of their health status or may not be 
sufficiently capturing changes in health condition that are 
meaningful and relevant to patients.
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 p value <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
VAS back
 Correlation coefficient 0.353 0.401 0.397 0.439 0.227 0.288 NS
 Strength of correlation Weak Moderate Weak Moderate Weak Weak NS
 p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002
VAS leg
 Correlation coefficient 0.371 0.396 0.376 0.375 NS NS NS
 Strength of correlation Weak Weak Weak Weak NS NS NS
 p value <0.001 <0.001 <0.001 <0.001 0.128 0.191 0.166
SF-12 PCS
 Correlation coefficient −0.394 −0.414 −0.426 −0.524 NS −0.225 NS
 Strength of correlation Weak Moderate Moderate Moderate NS Weak NS
 p value <0.001 <0.001 <0.001 <0.001 0.034 <0.001 0.002
SF-12 MCS
 Correlation coefficient −0.209 NS NS −0.256 NS NS NS
 Strength of correlation Weak NS NS Weak NS NS NS
 p value <0.001 0.008 0.002 <0.001 0.089 0.005 0.555
PROMIS
 Correlation coefficient −0.410 −0.519 −0.562 −0.537 NS −0.344 −0.261
 Strength of correlation Moderate Moderate Moderate Moderate NS Weak Weak
 p value <0.001 <0.001 <0.001 <0.001 0.005 <0.001 <0.001

Boldface type indicates statistical significance (p < 0.0012). 
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