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OBJECTIVE  It is not clear whether smoking impacts patient-reported outcomes (PROs) in patients with cervical spon-
dylotic myelopathy (CSM). The aim of this study was to explore the impact of smoking status on baseline symptom sever-
ity and the rate of achieving satisfaction and the minimal clinically important differences (MCIDs) for PROs in patients 
with CSM.
METHODS  This study was an analysis of the prospective Quality Outcomes Database CSM module. Patients aged ≥ 
18 years diagnosed with primary CSM who underwent elective surgery were included. PROs (visual analog scale [VAS] 
neck and arm pain, Neck Disability Index [NDI], modified Japanese Orthopaedic Association [mJOA], and EQ-5D scores 
and North American Spine Society [NASS] patient satisfaction) were collected at baseline and 24 months of follow-up.
RESULTS  Of the 1141 patients with CSM, 202 (17.7%) were smokers and 939 (82.3%) were nonsmokers. Compared 
with the nonsmokers, smokers were younger (56.3 ± 11.3 years vs 61.5 ± 11.7 years, p < 0.01) and had a lower BMI 
(29.3 ± 6.8 vs 30.3 ± 6.3, p = 0.04). A higher proportion of smokers had depression, anxiety, and chronic obstructive 
pulmonary disease (all p < 0.01). At baseline, smokers had worse pain (VAS neck pain score: 6.0 ± 3.2 vs 5.1 ± 3.3; VAS 
arm pain score: 5.7 ± 3.2 vs 4.7 ± 3.5), disability (NDI score: 45.2 ± 20.0 vs 37.1 ± 20.6), myelopathy (mJOA score: 11.5 
± 2.9 vs 12.2 ± 2.8), and quality of life (EQ-5D score: 0.51 ± 0.23 vs 0.57 ± 0.22) (all p < 0.01). At the 24-month follow-
up, a higher proportion of smokers achieved the MCID in mJOA (69.4% vs 56.6%, p < 0.01) compared with nonsmokers. 
However, after accounting for significant covariates, there was no significant difference in the baseline disease severity. 
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A majority of human diseases are either caused or 
aggravated by smoking. The public health bur-
den of smoking is escalating annually, such that 

in 2030, nearly 10 million lives will be lost as a result.1 
Productivity losses of beyond $180 billion have been re-
ported due to smoking-inflicted morbidity.2 The trends 
of smoking have declined, likely as a result of antismok-
ing campaigns, but nevertheless, smoking still remains a 
prevalent public health concern.3 Smoking, a modifiable 
risk factor, has been associated with the development of 
a number of age-associated diseases.4 Nearly a decade of 
life can be restored with smoking cessation.5 Multidisci-
plinary healthcare practitioners must be aware of the mul-
tisystemic effects of smoking. Although the general pub-
lic acknowledges the negative consequences of smoking, 
their awareness of the impact of smoking on spine disease 
is limited.6,7

Smoking has numerous implications for spine disease 
and postoperative outcomes. Broadly, smoking has been 
associated with worse baseline disease severity, poorer 
perception of treatment-related benefit, delayed recovery 
course, wound-related complications, reoperations, and a 
predisposition to complications such as pseudarthrosis.8–11 
A period of smoking cessation prior to spine surgery is 
often recommended to adequately prehabilitate patients. 
Despite the harms of smoking, the literature among pa-
tients with cervical spondylotic myelopathy (CSM) re-
ports conflicting results with regard to its influence on 
symptom severity and postoperative outcomes.12–16 This 
study was undertaken to determine how smoking affects 
the preoperative and long-term postoperative outcomes of 
patients with CSM by leveraging the Quality Outcomes 
Database (QOD).

Methods
Patient Selection

This was a retrospective study using the prospective 
QOD CSM subset. Participating sites obtained institution-
al review board approval. This registry consists of adult 
patients diagnosed with primary CSM at 14 hospital sites 
who met the following inclusion criteria: 1) underwent 
elective cervical spine surgery between January 2016 and 
December 2018 and 2) had a modified Japanese Ortho-
paedic Association (mJOA) score < 17.17–33 Patients were 
excluded if they had a spinal infection, tumor, fracture, 
traumatic dislocation, deformity, or neurological paralysis 
due to preexisting spine disease or injury.

Study Variables
The cohort was divided into two groups based on 

smoking status. Baseline variables included age, sex, in-
surance status, education level, race, socioeconomic status 
(SES) index, employment status, smoking status, medi-
cal comorbidities, American Society of Anesthesiologists 
grade, baseline symptoms and symptom duration, under-
lying pathology, and patient-reported outcomes (PROs) 
such as mJOA, visual analog scale (VAS) neck and arm 
pain, Neck Disability Index (NDI), and EQ-5D (measured 
in quality-adjusted life-years) scores.

Study Outcomes
PROs of interest were patient satisfaction and achieve-

ment of the minimal clinically important differences 
(MCIDs) in VAS neck and arm pain, NDI, EQ-5D, and 
mJOA scores. Satisfaction was measured based on the 
4-point North American Spine Society (NASS) scale; pa-
tients were considered satisfied if they had an NASS score 
of 1 or 2. NDI percentage scores (ranging from 0 to 100) 
were captured, with higher scores indicating greater dis-
ability. VAS pain scales ranged from 0 to 10, with higher 
scores signifying more intense pain. The EQ-5D is a tool 
to assess the health-related quality of life of patients and 
is graded on a scale from −0.11 (state equivalent to being 
dead) to 1 (full health). The MCID for the mJOA score 
was calculated based on the CSM severity at baseline, as 
previously described;16 the MCIDs for the VAS neck and 
arm pain and NDI scores were defined as a reduction of 
30% from baseline;34 and the MCID for the EQ-5D score 
was defined as an increase of 0.240 points.35 Surgical out-
comes included length of stay, nonroutine discharge rates, 
and readmission and reoperation rates at various time 
points.

Statistical Analysis
Continuous variables were presented as means with 

standard deviations, and categorical variables were pre-
sented as frequencies with percentages. Univariate analy-
ses of continuous outcomes were performed using the 
Student t-test, while chi-square tests were performed for 
binary outcomes. To adjust for differences in baseline 
characteristics between the two groups that could influ-
ence clinical outcomes, we performed multivariable lo-
gistic regressions for all binary outcomes. Multivariable 
linear regression was performed for continuous variables. 
All clinically relevant baseline variables (p < 0.2) were 

There was also no difference between the PROs at the 24-month follow-up. The two groups also achieved similar 
MCIDs for most PROs and were similarly satisfied (NASS score of 1 or 2: smoker 81.2% vs nonsmoker 84.6%, p = 0.29) 
24 months after surgery.
CONCLUSIONS  Smokers and nonsmokers with CSM had similar baseline disease severity and 24-month PROs. 
They also achieved similar rates of MCIDs for PROs and satisfaction after surgery. Numerous previous studies have 
documented the association between tobacco usage and inferior clinical outcomes after spine surgery. However, in the 
context of severe and debilitating spinal disorders such as cervical myelopathy, meaningful and impactful improvements 
are still seen in properly selected patients.
https://thejns.org/doi/abs/10.3171/2024.10.SPINE24744
KEYWORDS  cervical spondylotic myelopathy; patient-reported outcomes; satisfaction; smoking; Quality Outcomes 
Database
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adjusted in all multivariable models. Patients with non-
available data were excluded from all analyses. Multiple 
imputation was performed using the MissForest imputa-
tion algorithm to generate replacement values for missing 
baseline data, and the final imputed data were used for our 
analysis.36 The R software (version 4.1.1, R Foundation for 
Statistical Computing) was used for all statistical analyses. 
A p value < 0.05 was considered statistically significant.

Results
Demographics and Baseline Characteristics

Of the 1141 patients with CSM, 202 (17.7%) were smok-
ers and 939 (82.3%) were nonsmokers. Compared with the 
nonsmokers, smokers were younger (56.3 ± 11.3 years vs 
61.5 ± 11.7 years, p < 0.01) and had a lower BMI (29.3 ± 
6.8 vs 30.3 ± 6.3, p = 0.04) (Table 1). A higher proportion 
of smokers had a high school education or lower (58.9% vs 
41.0%, p < 0.01), and smokers had a lower SES index than 
nonsmokers (52.0 ± 4.3 vs 53.2 ± 5.1, p < 0.01). Symptom 
duration before surgery was similar between the two co-
horts as well (smokers vs nonsmokers: < 3 months 12.4% 
vs 14.4%, 3–12 months 35.6% vs 35.8%, > 12 months 
52.0% vs 49.8%, p = 0.73). A higher proportion of smokers 
had depression, anxiety, and chronic obstructive pulmo-
nary disease (all p < 0.01). At baseline, smokers had worse 
pain (VAS neck pain score: 6.0 ± 3.2 vs 5.1 ± 3.3; VAS arm 
pain score: 5.7 ± 3.2 vs 4.7 ± 3.5), disability (NDI score: 
45.2 ± 20.0 vs 37.1 ± 20.6), myelopathy (mJOA score: 11.5 
± 2.9 vs 12.2 ± 2.8), and quality of life (EQ-5D score: 0.51 
± 0.23 vs 0.57 ± 0.22) (all p < 0.01).

Univariate Analysis Comparing Surgical Outcomes and 
PROs in Smoking Versus Nonsmoking Patients

Table 2 summarizes the surgical outcomes between 
the two cohorts. Nonsmokers had a higher nonroutine dis-
charge rate (12.6% vs 8.0%, p = 0.07) than smokers, but 
the difference was not statistically significant. Otherwise, 
the two groups had similar lengths of stay (nonsmokers vs 
smokers: 2.1 ± 2.4 days vs 1.9 ± 2.1 days, p = 0.20), read-
mission rates within 30 days (2.3% vs 2.5%, p = 0.86) and 
3 months (5.4% vs 3.5%, p = 0.25), and reoperation rates 
within 30 days (1.7% vs 1.5%, p = 0.83), 3 months (2.3% 
vs 2.0%, p = 0.76), 12 months (3.7% vs 3.6%, p = 0.94), and 
24 months (14.6% vs 15.2%, p = 0.85).

Overall, in univariate analysis at 24 months of follow-
up, a higher proportion of smokers achieved the MCID 
in mJOA (69.4% vs 56.6%, p < 0.01) compared with non-
smokers (Table 3). Otherwise, there was no significant dif-
ference in the PROs at the 24-month follow-up between 
the two groups (all p > 0.05). The two groups were also 
similarly satisfied (NASS score of 1 or 2: smoker 81.2% 
vs nonsmoker 84.6%, p = 0.29) 24 months after surgery.

Multivariable Analysis of 24-Month PROs in Achievement 
of MCIDs

The results of the multivariable analysis on the impact 
of smoking status on disease characteristics are summa-
rized in Table 4. After adjusting for all relevant covariates, 
there was no difference in the baseline (VAS neck pain 
score: β-coefficient 0.20, 95% CI −0.28 to 0.68 [p = 0.43]; 

TABLE 1. Baseline patient characteristics, demographics, and 
operative details of the included cohort by smoking status

Nonsmoker  
(n = 939)

Smoker  
(n = 202)

p 
Value

Age, yrs 61.5 ± 11.7 56.3 ± 11.3 <0.01
Sex 0.29
  Female 452 (48.1) 89 (44.1)
  Male 487 (51.9) 113 (55.9)
BMI 30.3 ± 6.3 29.3 ± 6.8 0.04
Insurance payor <0.01
  Medicaid 42 (4.5) 37 (18.3)
  Medicare 378 (40.3) 62 (30.7)
  Private 487 (51.9) 92 (45.5)
  Uninsured 9 (1.0) 6 (3.0)
  VA/government 23 (2.4) 5 (2.5)
Educational level <0.01
  Graduate degree 403 (42.9) 72 (35.6)
  High school or lower 385 (41.0) 119 (58.9)
  Postgraduate degree 151 (16.1) 11 (5.4)
Race 0.51
  White 752 (80.1) 155 (76.7)
  Black 146 (15.5) 38 (18.8)
  Other 41 (4.4) 9 (4.5)
SES index 53.2 ± 5.1 52.0 ± 4.3 <0.01
Preop employment status 0.02
  Employed 366 (39.0) 72 (35.6)
  Employed on short-term 

leave
63 (6.7) 23 (11.4)

  Unemployed 510 (54.3) 106 (52.5)
Diabetes mellitus 216 (23.0) 29 (14.4) <0.01
Depression 190 (20.2) 61 (30.2) <0.01
Anxiety 164 (17.5) 48 (23.8) 0.04
CAD 100 (10.6) 8 (4.0) <0.01
Osteoarthritis 272 (29.0) 54 (26.7) 0.52
COPD 51 (5.4) 30 (14.9) <0.01
ASA grade 0.54
  I 21 (2.2) 3 (1.5)
  II 446 (47.5) 87 (43.1)
  III 456 (48.6) 109 (54.0)
  IV 16 (1.7) 3 (1.5)
Dependent ambulation 167 (17.8) 42 (20.8) 0.32
Radicular motor deficit 273 (29.1) 82 (40.6) <0.01
Radicular numbness 553 (58.9) 123 (60.9) 0.60
Motor deficit 558 (59.4) 137 (67.8) 0.03
Symptom duration 0.73
  <3 mos 135 (14.4) 25 (12.4)
  3–12 mos 336 (35.8) 72 (35.6)
  >12 mos 468 (49.8) 105 (52.0)
Disc herniation 255 (27.2) 60 (29.7) 0.46
Foraminal stenosis 392 (41.7) 96 (47.5) 0.13

CONTINUED ON PAGE 4 »
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VAS arm pain score: β-coefficient 0.36, 95% CI −0.17 to 
0.88 [p = 0.19]; NDI score: β-coefficient 2.60, 95% CI 0.31 
to 5.51 [p = 0.08]; mJOA score: β-coefficient −0.38, 95% 
CI −0.79 to 0.03 [p = 0.07]; EQ-5D score: β-coefficient 
−0.02, 95% CI −0.05 to 0.01 [p = 0.22]) and 24-month 
(VAS neck pain score: β-coefficient 0.14, 95% CI −0.38 
to 0.67 [p = 0.60]; VAS arm pain score: β-coefficient 0.52, 
95% CI −0.02 to 1.06 [p = 0.06]; NDI score: β-coefficient 
1.38, 95% CI −1.98 to 4.74 [p = 0.42]; mJOA score: 
β-coefficient 0.26, 95% CI −0.29 to 0.80 [p = 0.36]; EQ-
5D score: β-coefficient −0.03, 95% CI −0.07 to 0.01 [p 
= 0.15]) PROs between the two groups. Further analy-
sis was done assessing the impact of smoking status on 

satisfaction and achievement of MCIDs at the 24-month 
follow-up (Table 5). Smokers were more likely to achieve 
the MCID for mJOA at 24 months (OR 1.12, 95% CI 1.02–
1.24 [p = 0.02]) compared with nonsmokers. Otherwise, 
there was no difference in achievement of MCIDs and sat-
isfaction between the two groups at 24 months (VAS neck 
pain score: OR 1.00, 95% CI 0.92–0.09 [p = 0.98]; VAS 
arm pain score: OR 0.97, 95% CI 0.88–1.06 [p = 0.44]; 
NDI score: OR 1.00, 95% CI 0.92–1.09 [p = 0.95]; EQ-5D 
score: OR 1.03, 95% CI 0.94–1.12 [p = 0.52]; satisfaction: 
OR 0.99, 95% CI 0.92–1.05 [p = 0.65]).

Discussion
At baseline, smokers tended to be younger and have 

a lower BMI, less educational attainment, a lower SES 
index, a greater psychiatric and respiratory burden, and 
greater symptom severity. However, both cohorts had sim-
ilar symptom durations and, when adjusted for relevant co-
variates, no difference was observed in the baseline symp-
tom severity for all PROs. The influence of smoking on 
patients with cervical spine disease has been studied be-
fore. A recent study identified that cervical spine surgery 

» CONTINUED FROM PAGE 3

TABLE 1. Baseline patient characteristics, demographics, and 
operative details of the included cohort by smoking status

Nonsmoker  
(n = 939)

Smoker  
(n = 202)

p 
Value

Surgical approach 0.87
  Anterior 650 (69.2) 141 (69.8)
  Posterior 289 (30.8) 61 (30.2)
No. of levels treated 3.4 ± 1.3 3.4 ± 1.3 0.85
mJOA score at baseline 12.2 ± 2.8 11.5 ± 2.9 <0.01
Myelopathy severity 0.02
  Mild 219 (23.3) 32 (15.8)
  Moderate 374 (39.8) 77 (38.1)
  Severe 346 (36.8) 93 (46.0)
VAS arm pain score at 
baseline

4.7 ± 3.5 5.7 ± 3.2 <0.01

VAS neck pain score at 
baseline

5.1 ± 3.3 6.0 ± 3.2 <0.01

NDI score at baseline 37.1 ± 20.6 45.2 ± 20.0 <0.01
EQ-5D score at baseline 0.574 ± 0.219 0.506 ± 0.232 <0.01

ASA = American Society of Anesthesiologists; CAD = coronary artery disease; 
COPD = chronic obstructive pulmonary disease; VA = Veterans Affairs.
Values are given as number of patients (%) or mean ± SD unless otherwise 
indicated. Boldface type indicates statistical significance.

TABLE 2. Comparison of surgical outcomes in the two cohorts 
based on smoking status

Nonsmoker  
(n = 939)

Smoker  
(n = 202)

p  
Value

Length of stay, days 2.1 ± 2.4 1.9 ± 2.1 0.20
Nonroutine discharge 118 (12.6) 16 (8.0) 0.07
Readmission w/in 30 days 17 (2.3) 4 (2.5) 0.86
Readmission w/in 3 mos 51 (5.4) 7 (3.5) 0.25
Reop w/in 30 days 16 (1.7) 3 (1.5) 0.83
Reop w/in 3 mos 22 (2.3) 4 (2.0) 0.76
Reop w/in 12 mos 29 (3.7) 6 (3.6) 0.94
Reop w/in 24 mos 120 (14.6) 25 (15.2) 0.85

Values are given as number of patients (%) or mean ± SD unless otherwise 
indicated.

TABLE 3. Postoperative patient-reported satisfaction from 
surgery and rates of achieving MCIDs in NDI, mJOA, and VAS 
arm and neck pain scores at 3, 12, and 24 months

Nonsmoker  
(n = 939)

Smoker  
(n = 202)

p  
Value

Satisfaction (NASS score of 1 or 2)
  3 mos 681 (87.0) 141 (83.9) 0.30
  12 mos 574 (84.9) 108 (77.7) 0.04
  24 mos 668 (84.6) 125 (81.2) 0.29
MCID in NDI score
  3 mos 466 (58.6) 93 (55.0) 0.39
  12 mos 437 (63.5) 84 (60.0) 0.43
  24 mos 502 (63.2) 97 (63.4) 0.97
MCID in mJOA score
  3 mos 441 (57.1) 88 (53.7) 0.43
  12 mos 374 (54.5) 73 (52.5) 0.67
  24 mos 372 (56.6) 86 (69.4) <0.01
MCID in EQ-5D score
  3 mos 268 (35.2) 58 (36.5) 0.75
  12 mos 217 (33.3) 47 (36.2) 0.53
  24 mos 259 (34.2) 56 (38.6) 0.31
MCID in VAS neck pain score
  3 mos 449 (57.0) 93 (55.7) 0.76
  12 mos 399 (58.2) 78 (56.1) 0.64
  24 mos 453 (59.0) 88 (59.1) 0.99
MCID in VAS arm pain score
  3 mos 445 (56.7) 96 (57.5) 0.85
  12 mos 375 (54.8) 74 (53.2) 0.73
  24 mos 433 (56.7) 80 (54.4) 0.60

Values are given as number of patients (%) unless otherwise indicated. Bold-
face type indicates statistical significance.
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was more often performed on smokers.37 Alternatively, it 
may be surmised that nonsmokers are candidates for an 
initial conservative management approach; they become 
surgical candidates after they fail the former therapy,37 ex-
tending their overall symptom duration.

Some patients with CSM may have a prolonged, stag-
nant disease state, whereas others may have a rapidly pro-
gressive phenotype, not associated with trauma. The rapid 
variant state has been associated with a worse prognosis. 
Abudouaini et al. identified that patients with rapid pro-
gression are more likely to be smokers.38 Smoking also 
acts as a contributor to disability, further impairing the 
performance of activities of daily living in patients with 
CSM. Bisson et al. identified that smoking not only con-

tributes to baseline sleep impairment but also leads to fail-
ure to improve postoperative sleep dysfunction, as evalu-
ated by the NDI.26 Agarwal et al. utilized a subcomponent 
of the NDI and identified that patients with CSM who had 
a limited ability to drive were more likely to be smokers.39

Some literature has reported a similar effect to the one 
reported in the current study. Nagoshi et al. performed a 
multicenter retrospective study to determine the effects 
of smoking on patients with CSM who were offered a 
laminectomy only or laminoplasty.12 Apart from a greater 
risk of postoperative delirium, major complications were 
equivalent between smokers and nonsmokers. Functional 
recovery and pain improvement were similar between 
smokers and nonsmokers. The authors hypothesized that 

TABLE 4. Multivariable regression analyses assessing the impact of the patients’ smoking status 
on symptom severity before surgery and at 24-month follow-up

Smoker
Nonsmokerβ-Coefficient 95% CI p Value

Baseline PROs (before surgery)*
  NDI score 2.60 0.31 to 5.51 0.08 Reference
  VAS neck pain score 0.20 −0.28 to 0.68 0.43 Reference
  VAS arm pain score 0.36 −0.17 to 0.88 0.19 Reference
  mJOA score −0.38 −0.79 to 0.03 0.07 Reference
  EQ-5D score −0.02 −0.05 to 0.01 0.22 Reference
PROs at 24-mo follow-up†
  NDI score 1.38 −1.98 to 4.74 0.42 Reference
  VAS neck pain score 0.14 −0.38 to 0.67 0.60 Reference
  VAS arm pain score 0.52 −0.02 to 1.06 0.06 Reference
  mJOA score 0.26 −0.29 to 0.80 0.36 Reference
  EQ-5D score −0.03 −0.07 to 0.01 0.15 Reference

β-coefficients for PRO measures are reported such that a negative value for NDI and VAS arm and neck pain scores 
and a positive value for EQ-5D and mJOA scores represent superior outcomes compared with the reference.
* Adjusted for age, sex, BMI, race, insurance payor, education level, employment status, SES index, ambulation status, 
comorbidities (diabetes, osteoarthritis, anxiety, depression, coronary artery disease, and chronic obstructive pulmonary 
disease), motor radiculopathy, and presence of foraminal stenosis.
† Adjusted for age, sex, BMI, race, insurance payor, education level, employment status, SES index, ambulation status, 
comorbidities (diabetes, osteoarthritis, anxiety, depression, coronary artery disease, and chronic obstructive pulmonary 
disease), motor radiculopathy, presence of foraminal stenosis, surgical approach, and number of operated levels.

TABLE 5. Multivariable regression analyses assessing the impact of the patients’ smoking status 
on satisfaction and achievement of MCIDs at the 24-month follow-up

Smoker
NonsmokerOR 95% CI p Value

24-mo satisfaction (NASS score of 1 or 2) 0.99 0.92–1.05 0.65 Reference
24-mo MCID for NDI score 1.00 0.92–1.09 0.95 Reference
24-mo MCID for VAS neck pain score 1.00 0.92–0.09 0.98 Reference
24-mo MCID for VAS arm pain score 0.97 0.88–1.06 0.44 Reference
24-mo MCID for mJOA score 1.12 1.02–1.24 0.02 Reference
24-mo MCID for EQ-5D score 1.03 0.94–1.12 0.52 Reference

Boldface type indicates statistical significance. Odds ratios for satisfaction and achievement of MCIDs are reported 
such that a value > 1 represents superior outcomes and a value < 1 represents inferior outcomes compared with the 
reference. Adjusted for age, sex, ambulation status, surgical approach, number of operated levels, and discharge 
disposition.
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delirium may be attributed to an improper cessation prac-
tice preoperatively. Akin to the present study, smokers 
were younger; however, the matched analysis performed 
by Nagoshi et al. removed confounders, demonstrating 
that the results are only due to smoking.12

Limitations
Because of the large sample size, statistically signifi-

cant differences in variables between the two cohorts may 
not correlate directly to a clinically significant difference 
(e.g., BMI in this study). Although clinical improvements 
may be indifferent between the two groups, evaluation of 
radiographs may offer greater information between smok-
ers and nonsmokers. Pseudarthrosis is a multifactorial, 
radiographic finding that may be attributed to smoking.8 
It may be symptomatic or asymptomatic. Tobacco smok-
ing also leads to hormonal variations and osteogenic dys-
regulation, which may lead to poor bone mass and density, 
as detected by dual-energy x-ray absorptiometry scans.40 
Simultaneously, pseudarthrosis may be due to poor bone 
density as well. However, a recent meta-analysis deter-
mined that smoking may not contribute to proximal junc-
tional kyphosis and failure.41 To best reconcile these dif-
ferences, radiographs need to be assessed to determine the 
rate of “silent” complications. These data are not available 
and are currently being accrued to serve as a lead point 
for future studies. The results from this study can only 
be interpreted under the context of the trends observed in 
PROs. Given the data available, the occurrence of postop-
erative surgical and medical outcomes/complications (i.e., 
revision surgery, infections, and hospital stay) and cost 
differences in management are unknown and represent a 
point of future exploration.

In this study, patients were grouped into a binary clas-
sification of smoker versus nonsmoker; smokers were not 
further examined according to their chronicity of smoking 
(i.e., pack-years), and this should be studied in the future. 
Despite the limitations, this study is one of the few in the 
literature to present long-term follow-up. Although the re-
sults from this study are supportive of a patient’s choice 
and may potentially increase surgeon confidence to oper-
ate on poorly prehabilitated patients, there still must be a 
push to encourage smoking cessation to best optimize the 
patient’s health and ensure positive, holistic postoperative 
outcomes.

Conclusions
This study was able to compare the attributes of smok-

ing and nonsmoking patients with CSM using a large 
multicenter database. On comparison of symptom sever-
ity and long-term postoperative PROs between smokers 
and nonsmokers, smokers have greater comorbidities but 
similar disease severity at baseline and similar satisfactory 
long-term outcomes in terms of achievement of MCIDs 
and postoperative satisfaction. Numerous previous studies 
have documented the association between tobacco usage 
and inferior clinical outcomes after spine surgery. Howev-
er, in the context of severe and debilitating spinal disorders 
such as cervical myelopathy, meaningful and impactful 
improvements are still seen in properly selected patients.
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