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ABSTRACT

Background: Prior literature has associated poor preoperative mental health with inferior patient-reported
outcomes (PROs) after spinal procedures. Therefore, the objective of this study was to test for association of
preoperative Short Form 12 (SF-12) mental health composite score (MCS) with improvements in Oswestry Disability
Index (ODI) and back and leg visual analogue scale (VAS) pain scores after a minimally invasive transforaminal lumbar
interbody fusion (MIS TLIF).

Methods: A surgical database of patients who underwent a primary, 1 level MIS TLIF was reviewed. Preoperative
SF-12 MCS was tested for association with preoperative ODI, back VAS, and leg VAS. Preoperative MCS was then
tested for association with changes in ODI, back VAS, and leg VAS from preoperative to postoperative visits. These
tests were conducted using multivariate regression controlling for baseline characteristics and the preoperative score of
the PRO being assessed.

Results: A total of 113 patients were included in the analysis. At baseline, higher preoperative MCS was
associated with lower preoperative ODI (coefficient: —0.58, P < .001), lower preoperative back VAS (-0.05, P = .003),
and lower preoperative leg VAS (—0.06, P = .003). However, there was no association between preoperative MCS and
improvement in PROs at any postoperative timepoint (P > .05). The percent of patients achieving a minimum clinically
important difference in PROs at 6 months did not differ between the bottom and top MCS halves (P > .05).

Conclusions: The results of this study suggest that better preoperative mental health is associated with lower
perceived preoperative disability and decreased severity of back and leg pain. In contrast to other studies, the present
study was unable to demonstrate that preoperative mental health is predictive of improvement in PROs at any
postoperative timepoint after MIS TLIF.

Level of Evidence: 3

Clinical Relevance: These results suggest that surgeons should exercise care in assuming that patients with poorer
preoperative mental health are inferior surgical candidates.

Minimally Invasive Surgery
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INTRODUCTION

Lumbar spine surgery is a commonly used
treatment for low back pain refractory to conser-
vative management. However, a substantial propor-
tion of patients still may not experience relief of
symptoms. In some instances, success rates as low as
65% have been reported, with reoperation rates
near 25%."* Recently, an increasing number of
studies have suggested that preoperative psycholog-
ical and affective symptoms may play a role in a
patient’s postoperative outcomes.” ' Depression
and anxiety are the most common psychosomatic
symptoms thought to be associated with poor

outcomes after spinal surgery, though other psychi-
atric and mental health disorders have been
reported as negative predictors of success as well.
While several studies have concluded that preoper-
ative mental health is correlated with outcomes after
spinal procedures,®® other studies have reported
that depression and mental health are not associated
with worsened outcomes.'''?

The Short Form Health Survey (SF-12) is a
concise, validated, and widely used instrument that
assesses the global health of patients.'*!'* The SF-12
is scored in 2 subsections, a physical component
score (PCS), which evaluates physical function, and
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a mental component score (MCS), which evaluates
emotional health and has been reported to be an
acceptable screen for depression.'*'® The purpose
of this study is to test for an association between
preoperative mental health as measured using the
SF-12 MCS and changes in patient-reported out-
comes (PROs) after a minimally invasive trans-
foraminal lumbar interbody fusion (MIS TLIF).

METHODS AND MATERIALS
Patient Population

After institutional review board approval (ORA
#14051301), a prospectively maintained surgical
database of consecutive patients who underwent a
primary, 1 level MIS TLIF at a single academic
institution during 2013-2016 was reviewed. All
patients were invited to fill out a SF-12, an Oswestry
Disability Index (ODI), and visual analogue scale
(VAS) pain scores for back and leg at each clinic
appointment (preoperatively, 6 and 12 weeks, and 6
months postoperatively). All surveys were assigned
to be completed online before each patient’s
respective preoperative and postoperative visits. If
surveys were not completed before a scheduled visit,
patients were instructed to complete the surveys on
a touchscreen tablet computer in the office before
being evaluated by the surgeon.

Follow up of 6 months was deemed appropriate
as previous studies have demonstrated statistically
significant improvements in PROs in as few as 3
months postoperatively.!” Only patients who com-
pleted all 4 PRO surveys at all 4 visits were included
in the analysis.

Outcome Measures

The SF-12 survey is used to assess general health
status. In both subsections (PCS and MCS), a
higher score indicates better status. The ODI is used
to assess overall disability in patients with low back
pain. For this measure, a higher score correlates
with higher disability, while a lower score is
indicative of minimal disability. VAS is a numerical
scale ranging from 0 to 10 to assess severity of pain
in a specific body region. In this scale, a score of 10
indicates severe pain, while 0 indicates no pain.

For each of the above-reported postoperative
outcomes (ODI, back VAS, leg VAS), change from
preoperative score was calculated at each postoper-
ative timepoint and tested for association with
preoperative MCS as a continuous variable. Addi-

tionally, patients in the top half of preoperative
MCS scores were compared to patients in the
bottom half of preoperative MCS scores regarding
achievement of minimum clinically important dif-
ference (MCID) in PROs. The cutoff for the top and
bottom half of preoperative MCS was a score of
49.0. MCID was assessed for ODI, back VAS, and
leg VAS at the 6 month postoperative visit. Based
on the MCID values reported in the literature,
improvements of 12.8, 1.2, and 1.6'%1” were used as
the MCID for ODI, back VAS, and leg VAS,
respectively.

Statistical Methods

Statistical analysis was performed using Stata/
MP® 13.1 for Mac (StataCorp LP, College Station,
TX). First, to characterize associations at baseline,
preoperative SF-12 MCS was tested for association
with preoperative ODI, back VAS, and leg VAS
using bivariate regression. Next, preoperative SF-12
MCS was tested for an association with changes in
ODI, back VAS, and leg VAS at each postoperative
timepoint using multivariate linear regression con-
trolling for patient age, gender, smoking status,
obesity, insurance type, Charlson Comorbidity
Index (CCI), and the preoperative score of the
PRO being assessed. Finally, patients in the top and
bottom halves of preoperative MCS were compared
using multivariate linear regression controlling for
all preoperative characteristics. A P value < .05 was
used to determine statistical significance.

RESULTS

A total of 227 consecutive patients underwent a
primary, 1 level MIS TLIF during the study time
period and were eligible for the study. Of those, 114
patients (50.2%) were excluded from this analysis
due to not having complete survey data for all
preoperative and postoperative visits. As a result,
113 patients with complete survey data for all visits
were included in the final analysis. Table 1 describes
the baseline characteristics of the study population.
Of note, the average age of included patients was
52.8 £ 12.1 years.

Figures 1-3 depict the associations of preopera-
tive MCS with preoperative PROs in patients at
baseline. Higher preoperative MCS was associated
with lower preoperative ODI (coefficient: —0.58,
95% CI. —0.82 to —0.33, P < .001; Figure 1).
Similarly, higher preoperative MCS was associated
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Table 1. Baseline characteristics of patient population.

(N =113)

Age (mean * SD, y) 528 = 12.1
Sex (n)

Female 32.7% (37)

Male 67.3% (76)
Insurance (n)

Medicare 8.9% (10)

Workers” Compensation 29.2% (29)

Commercial 62.0% (70)
Smoking Status (n)

Nonsmoker 85.0% (96)

Smoker 15.0% (17)
Operative Levels (n)

L3-L4 3.5% (4)

L4-L5 46.0% (52)

L5-S1 50.4% (57)

Body Mass Index (n)

<30 kg/m>—nonobese

>30 kg/m>—Obese
Comorbidity (mean = SD, CCI)
Preoperative MCS

46.9% (53)
53.1% (60)
1.90 = 1.80
48.0 = 11.64

Abbreviations: CCI, Charlson Comorbidity Index; MCS, mental component
score; SD, standard deviation.

with lower preoperative back VAS (coefficient:
—0.05, 95% CI. —0.09 to —0.02, P =.003; Figure
2). Finally, higher preoperative MCS was associated
with lower preoperative leg VAS (coefficient: —0.06,
95% CI: —0.11 to —0.02, P = .003; Figure 3).
Table 2 provides information regarding the
association of preoperative MCS with changes in
PROs from preoperative to postoperative visits.
MCS was not associated with changes in ODI from
the preoperative visit at any of the postoperative
visits (6 week: P = .967; 12 week: P = .842; 6 month:
P = .344). Similarly, preoperative MCS was not
associated with changes in back VAS from the
preoperative visit at any postoperative visits (6
week: P =.656; 12 week: P=.427; 6 month:
P =.075). Finally, preoperative MCS was not
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Figure 1. Higher preoperative Short Form 12 mental health composite score
(MCS) is associated with lower preoperative Oswestry Disability Index (ODI).
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Figure 2. Higher preoperative Short Form 12 mental health composite score
(MCS) is associated with lower preoperative visual analogue scale (VAS) back
pain.

associated with changes in leg VAS from the
preoperative visit at any postoperative visits (6
week: P=.714; 12 week: P =.398; 6 month:
P = 414).

Table 3 provides information on the achievement
of MCID for each of the PROs. The percent of
patients achieving MCID did not differ between
patients in the bottom and top halves of preoperative
MCS for ODI (73.2% versus 61.4%, P = .362), back
VAS (75.0% versus 80.7%, P=.521), or leg VAS
(67.9% versus 70.2%, P = .657).

Table 4 provides information on the preoperative
MCS scores and achievement of MCID for each of
the PROs. There were no differences in mean
preoperative MCS between those patients who
achieved MCID and those who did not for ODI
(P=.529), back VAS (P=.171), or leg VAS
(P = .235).
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Figure 3. Higher preoperative Short Form 12 mental health composite score
(MCS) is associated with lower preoperative visual analogue scale (VAS) leg
pain.
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Table 2. Preoperative mental health score association with patient reported outcome measures.

Mean = SD Change = SD Coefficient = SE 95% CI P Value®

ODI

Preoperative 43.0 = 16.8 — — — —

6 week 37.4 = 19.6 —5.6 £ 18.9 0.01 = 0.15 —0.29-0.30 967

12 week 29.7 = 17.9 —133 + 172 —0.02 = 0.12 —0.26-0.21 .842

6 month 22.5 = 18.0 —20.5 = 16.9 —0.11 = 0.12 —0.35-0.12 344
VAS Back

Preoperative 64 23 — — — —

6 week 4.1 x0.5 —23 £26 0.01 = 0.02 —0.03-0.04 .656

12 week 3.8 £26 —-2.6 £ 2.7 —0.01 * 0.02 —0.05-0.02 427

6 month 3225 —3.1 £3.0 —0.04 = 0.02 —0.07-0.01 .075
VAS Leg

Preoperative 5.7 +2.7 — — — —

6 week 3.1 %30 —25+%34 —0.01 = 0.02 —0.06-0.04 7114

12 week 2.6 =26 —-3.1 £3.0 0.02 = 0.02 —0.02-0.06 .398

6 month 23+25 -34+29 —0.02 + 0.02 —0.05-0.02 414

Abbreviations: CI, confidence interval; ODI, Oswestry Disability Index; SD, standard deviation; SE, standard error; VAS, visual analogue scale.
#P values calculated using multivariate regression controlling for age, gender, smoking status, body mass index category, insurance type, Charlson Comorbidity Index,

and preoperative outcome value.

DISCUSSION

Prior literature has reported several risk factors
associated with inferior PROs after spinal surgery.
More recently, mental health and depression has
taken a central role in this discussion as they have
demonstrated the potential to have considerable
effects on postoperative outcomes. However, there
is debate as to whether spine surgeons should
consider screening for mental health issues and
depression preoperatively. Given this, the purpose
of this study was to assess whether preoperative
mental health was predictive of outcomes in our
population of patients undergoing MIS TLIF.

The results of this study suggest that preoperative
SF-12 MCS is not predictive of changes in ODI or
VAS from preoperative to postoperative visits.
Accordingly, the half of patients with the lowest
mental health and the half of patients with the
highest mental health achieved MCID in ODI, back
VAS, and leg VAS at similar rates. These results
suggest that surgeons should exercise care in
assuming that patients with poorer preoperative
mental health are inferior surgical candidates.

Table 3. Percent of patients who achieved minimum clinically important
difference by mental component score half.

Bottom Half Top Half
(N = 56) N =57 P Value®
ODI (n) 73.2% (41) 61.4% (35) 362
VAS Back (n) 75.0% (42) 80.7% (46) 521
VAS Leg (n) 67.9% (38) 70.2% (40) .657

Abbreviations: MCS, mental component score; ODI, Oswestry Disability Index;
VAS, visual analogue scale.

#P values calculated using multivariate regression controlling for age, gender,
smoking status, body mass index category, Charlson Comorbidity Index, and
preoperative outcome value.

The results of the present study are in line with
those of a study by Ng et al. that assessed predictors
of functional outcomes in 100 patients undergoing
posterior lumbar decompression for spinal stenosis.
Those authors concluded that neither preoperative
depression nor preoperative anxiety were associated
with worse postoperative outcomes.!' Similarly,
Parker et al. determined that depression was not
associated with postoperative disability or pain, but
did report that depressed patients had a lower rate of
return to work after lumbar fusion.”® Herron et al.
reported that depression, hysteria, hypochondriasis,
and other psychosomatic symptoms were not pre-
dictive of surgical outcomes for lumbar stenosis.>!
Finally, in 2 separate studies, Katz et al. demon-
strated that preoperative psychological factors were
not associated with improvement or satisfaction after
decompression with or without fusion.*'?

However, the results of the current study also
contradict much of the current literature, which

Table 4. Preoperative mental health score association with attainment of
minimum clinically important difference in patient-reported outcome measures.

N Mean MCS = SD P Value®
ODI .529
MCID not achieved 37 49.8 £ 10.6
MCID achieved 76 47.0 = 12.1
VAS Back 171
MCID not achieved 25 459 £ 10.8
MCID achieved 88 48.6 = 11.9
VAS Leg 235
MCID not achieved 35 47.6 =
MCID achieved 78 48.1 =

Abbreviations: MCID, mean clinically important difference; MCS, mental
component score; ODI, Oswestry Disability Index; SD, standard deviation; VAS,
visual analogue scale.

4P values calculated using multivariate regression controlling for age, gender,
smoking status, body mass index category, Charlson Comorbidity Index,
insurance status, and preoperative outcome value.
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reports that there is an association between mental
health issues and inferior outcomes after lumbar
spine surgery.>?*2° While those studies do report
an association between mental health and postoper-
ative outcomes, such findings could not be supported
by our data. The greater number of papers reporting
the presence of these types of associations may be
due to publication bias towards increased reporting
of positive results. This phenomenon has been well
described: negative results are less likely to be
published and, when they are published, are more
likely to be reported in lower impact journals than
studies with positive results.**>* This bias toward
publishing studies that demonstrate an association
may be misleading regarding the overall effect of
depression and mental health on improvements in
PROs after lumbar spine surgery, which may not be
as considerable as previously thought.

Despite the lack of an association between
preoperative MCS and postoperative changes in
ODI and VAS, preoperative MCS was negatively
associated with perceived preoperative disability
and pain. That is, at baseline, patients with superior
preoperative mental health reported less overall
perceived disability, back pain, and leg pain before
undergoing surgery. Due to the retrospective nature
of this study, determination of causality cannot be
made; pain and disability may result in worse
mental health, or worse mental health may elicit a
higher reporting of pain and disability. These results
are in line with prior studies that have reported an
association between preoperative depression and
preoperative pain or disability.”*

The present study is not without limitations. First,
our cohort size of 113 patients may be underpowered
to detect an association between preoperative mental
health and changes in PROs. Second, the evaluation
of a patient’s mental health via SF-12 MCS may not
be as effective as using a validated survey specifically
designed to assess depression or anxiety. However,
SF-12 has been demonstrated to be an effective tool
in screening for both recent and active depression
and is more widely implemented in orthopaedic
practices compared to depression-specific tests.'’
Third, the follow-up period of 6 months may not
adequately capture the long-term trends of PRO
improvement after MIS TLIF. However, it has been
demonstrated that significant improvements in VAS
and ODI scores are detectable at 3 months postop-
eratively and that these improvements persist at 2
year follow-up points.!” Fourth, the assessment of

clinically significant changes in PROs was based on
reported MCID values from the literature rather
than calculated values specific to the study popula-
tion. As such, accurate determination of the frequen-
cy of MCID achievement between cohorts may be
limited. Fifth, because this study was performed at a
single academic institution with all surgeries being
performed by a single surgeon, the results may not be
generalizable to other patient populations and
locations. Finally, the retrospective nature of this
study introduces inherent biases, and as mentioned
previously, causality cannot be determined.

CONCLUSIONS

The present study suggests that preoperative SF-
12 MCS is not predictive of change in ODI, back
VAS, or leg VAS from preoperative to postoperative
timepoints. While lower preoperative MCS was
associated with increased perceived preoperative
disability and pain, patients with worse mental health
demonstrate similar improvements in disability and
pain after MIS TLIF. Future studies may wish to
assess different preoperative variables as a better
predictor of improvement after lumbar surgery.
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