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Abstract
Study Design: Retrospective cohort study.

Objective: The purpose was to compare rates of postoperative ED visits, readmission, and reoperation between patients with
and without preexisting mental illness undergoing outpatient anterior cervical discectomy and fusion (ACDF).

Methods: A retrospective review of the Mariner Database was conducted on patients who underwent ACDF between 2010 and
2017. Exclusion criteria included same day revision surgery and patients with a history of spine infection, trauma, or neoplasm.
Patients were grouped into 3 categories: those with existing history of anxiety and/or depression, those with severe mental
illness, and those without any history of mental iliness. Severe mental illness was defined as a combination of diagnosis including
schizophrenia, bipolar disorder, and/or psychotic disorder. Outcome measures were analyzed by comparing groups using mul-
tivariate logistic regression. Significance was set at P < 0.05.

Results: Patients with anxiety/depression and patients with severe mental iliness both had significantly increased risk of ED visits
and readmission at 30-day and 90-day intervals. Compared to patients without mental illness, patients with severe mental illness
(OR 1.93, P < 0.001) had significantly increased rates of reoperation at 90-days and |-years postoperatively. Patients with anxiety/
depression did not have increased rates of reoperation relative to patients without anxiety/depression at any time interval
(P > 0.05).

Conclusion: Anxiety/depression as well as more severe psychiatric disease such as Schizophrenia and Bipolar disorder were
significantly associated with increased healthcare utilization following outpatient ACDF. Patients with preexisting mental illness
undergoing outpatient ACDF should be carefully evaluated preoperatively and closely followed postoperatively to reduce risk of
adverse events.
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mental illness in surgical patients also carries financial impli-
cations, as patients with mental illness have been demonstrated
to require increased Medicare bundled payments for various
surgeries by at least 13%, compared to patients without mental
illness undergoing the same surgeries.’

In recent years, there has been a trend in performing com-
mon spine procedures like anterior cervical discectomy and
fusion (ACDF) in the ambulatory setting.® This shift toward
outpatient spine surgery is driven by both clinical and financial
benefits, as outpatient procedures have been shown to reduce
perioperative hospital cost without compromising quality of
care.'%!? Since appropriate patient selection is paramount for
minimizing risk in outpatient surgery, more comprehensive
risk stratification mechanisms for outpatient spine surgery is
needed. To this end, several recent studies have examined var-
ious preoperative risk factors for complications following out-
patient spine procedures such as ACDF and posterior lumbar
fusion,>® but we are not aware of any which have assessed
preexisting psychiatric illness as a predictor of adverse events
following ambulatory spine surgery.

Given the increasing prevalence of outpatient spine sur-
geries, it is important to examine the complication profile of
patients with mental illness who undergo outpatient spine sur-
gery. The purpose of this study was to compare rates of post-
operative emergency department (ED) visits, readmission, and
reoperation in patients undergoing outpatient ACDF with and
without preexisting mental illness.

Methods

Data Source

A retrospective database review was performed using the com-
mercially available PearlDiver (PearlDiver Inc., Colorado
Springs, Colorado, USA; www.pearldiverinc.com) patient
records database. The database contains all Mariner private
payer, Medicare, and Medicaid patients records for the years
2011-2017, searchable by International Classification of Dis-
eases (ICD) Ninth and Tenth Edition codes as well as by Cur-
rent Procedural Terminology (CPT) codes. This study was
deemed exempt from institutional review board approval, as
all queried data was deidentified and Health Insurance Port-
ability and Accountability Act (HIPAA) compliant.

Study Population

The study population included all patients less than 85 years of
age who underwent elective single level ACDF (CPT-22 551,
CPT-22554) between the years of 2011 and 2017. Patients
undergoing same day revision, multilevel fusion and those with
a history of trauma, infection, or malignancy were excluded
from the population using ICD-9-CM and ICD-10-CM diag-
nosis codes (SDC 1). ICD-9 and ICD-10 codes were used to
identify preexisting mental illness diagnoses, including anxi-
ety, depression, bipolar disorder, schizophrenia, and psychotic
disorders (SDC 1). Preexisting mental illness was defined as a

diagnosis in the year preceding the index of operation. Patients
were grouped into 3 categories: those with existing history of
anxiety and/or depression, those with severe mental illness, and
those with no history of mental illness. Severe mental illness
was defined as a combination of any of the following diagnoses
including schizophrenia, bipolar disorder, and other psychotic
disorders based on prior literature that suggested these disor-
ders predispose patients to greater risk of adverse events
following spine surgery.>'>"'

Outcomes Measures

Outcomes of interest included emergency department (ED)
visits, readmission, and reoperation at 30-day and 90-day post-
operative intervals. Reoperation was also assessed at 1-year
intervals. For all outcomes of interest, patients without diag-
nosis of mental illness were compared with patients with anxi-
ety/depression and those with severe mental illness.

Statistical Analysis

Multivariate logistic regression was used to determine the inde-
pendent effect of mental illness on the postoperative outcomes,
after adjusting for demographic factors and pertinent comor-
bidities. Odds ratio (OR) and 95% confidence interval (95%
CI) were reported for all comparisons. Kaplan-Meier survivor-
ship curves were generated for the outcomes of interest using
the log-rank test. R software embedded within the PearlDiver
database (R Foundation for Statistical Computing, Vienna,
Austria) was used for all statistical analysis, with statistical
significance was set at P < 0.05 for appropriate tests.

Results

We identified 18 339 patients undergoing outpatient ACDF, of
whom 7.9% had anxiety and/or depression diagnosed a year
prior to their surgery and 2.8% had severe mental illness diag-
nosed within a year of their surgery (Table 1). There were more
women (56.2% No history, 66.5%, Anxiety-depression, 65.8%
Severe) than men in all 3 cohorts and most patients in all 3
cohorts were between the ages of 50 and 64 (Table 1). Detailed
patient demographics are shown in Table 1.

ED Visits and Readmissions

Compared to patients without mental illness, patients with anxi-
ety/depression or severe mental illness had significantly
increased rates of emergency department visits at the 30-day
(Anxiety-depression: OR 1.69, CI 1.30-2.19, P-value < 0.001;
Severe: OR 1.55, CI 1.19-2.01, P-value < 0.001; Table 2,
Figures 1 and 2) and 90-day (Anxiety-depression: OR 1.44,
CI 1.24-1.67, P-value < 0.001; Severe: OR 2.08, CI 1.68-2.55,
P-value < 0.001; Table 2) postoperative intervals. Compared to
patients without mental illness, patients with anxiety/depression
or severe mental illness also had significantly increased rates of
readmission at the 30-day (Anxiety-depression: OR 1.66,
CI 1.24-2.19, P-value < 0.001; Severe: OR 1.92, CI 1.24-
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Table 1. Demographics.

Outpatient ACDF Outpatient ACDF Outpatient ACDF
No history Anxiety/depression Severe mental illness
N = 16375 N = 1455 N = 509
Age 18-49 6890 42.1% 603 41.4% 227 44.6%
50-64 7816 47.7% 741 50.9% 250 49.1%
65-79 1669 10.2% 11 7.6% 32 6.3%
Gender (Female) 9195 56.2% 967 66.5% 335 65.8%
Cdcl 091 + 1.49 .15 + 1.75 1.57 + 1.96
Comorbidities
Obese 2881 17.6% 431 29.6% 126 24.8%
Chronic Kidney Disease 527 3.2% 64 4.4% 25 4.9%
COPD 1208 7.4% 302 20.8% 8l 15.9%
Diabetes Mellitus 3112 19.0% 330 22.7% 130 25.5%
Congestive Heart Failure 445 2.7% 51 3.5% 35 6.9%
Coronary Artery Disease 1904 11.6% 205 14.1% 78 15.3%
Hypertension 7855 48.0% 804 55.3% 290 57.0%
Hyperlipidemia 6951 42.2% 772 53.1% 258 50.7%
Substance Use
Tobacco 4410 26.9% 576 39.6% 255 50.1%
Abbreviations: CCl, Charlson Comorbidity Index; COPD, Chronic Obstructive Pulmonary Disease.
Table 2. Postoperative Outcomes.”
Outpatient ACDF Outpatient ACDF Outpatient ACDF
No history Anxiety/depression Severe mental illness
N = 16375 N = 1455 N = 509
30 Day
ED Visit 1157 (7.1%) 157 (10.8%) *1.69 [1.30-2.19] 74 (14.5%) *1.55 [1.19-2.01]
Readmission 430 (2.6%) 62 (4.3%) *1.66 [1.24-2.19] 26 (5.1%) #1.92 [1.24-2.86]
Reoperation 153 (0.9%) 13 (0.9%) 0.73 [0.37-1.31] - 1.58 [0.70-3.09]
90 Day
ED-Visit 2026 (12.4%) 282 (19.4%) *1.44 [1.24-1.67] 140 (27.5%) *2.08 [1.68-2.55]
Readmission 801 (4.9%) 109 (7.5%) *1.51 [1.20-1.87] 49 (9.6%) *1.94 [1.41-2.63]
Reoperation 206 (1.26%) 17 (1.17%) 0.72 [0.40-1.20] 15 (2.95%) #2.38 [1.31-3.99]
| Year
Reoperation 449 (2.7%) 44 (3.0%) 0.83 [0.58-1.15] 30 (5.9%) *1.93 [1.28-2.81]

?Groups were compared to patients without history of mental illness, reported as OR [95% ClI].

Significance was held at P < 0.05.

Outcomes with <|| patients were not reported (-) to protect patient privacy.
*Denotes P < 0.001, *Denotes P < 0.01, *Denotes P < 0.05.

2.86, P-value = 0.002; Table 2) and 90-day (Anxiety-
depression: OR 1.51, CI 1.20-1.87, P-value < 0.001; Severe:
OR 1.94, CI 1.41-2.63, P-value < 0.001; Table 2) postoperative

intervals.

Reoperations

The presence of anxiety/depression did not increase risk of
reoperation within 1 year of surgery (OR 0.83, CI 0.58-1.15,

Discussion

P-value = 0.274; Table 2, Figure 3). However, the presence of
severe mental illness did significantly increase risk of 1 year
reoperation (OR 1.93, CI 1.28-2.81, P-value < 0.001; Table 2).

With a growing trend toward ambulatory spine procedures,

understanding the effects of mental illness on patients under-
going outpatient 1-level ACDF is important for surgical
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Figure 1. 90 day readmission free survival.
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Figure 2. 90 day emergency department visit free survival.
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Figure 3. One year reoperation free survival.

decision-making in patients with concomitant psychiatric ill-
ness and cervical spine pathology. The present study found
increased rates of readmission for patients with anxiety/

depression and severe mental illness at the 30-day, and 90-
day postoperative intervals, as well as increased rates of ED
visits at the 30-day and 90-day postoperative intervals. For
patients with severe mental illness, reoperation rates were also
higher at the 90-day and 1-year intervals, though this pattern
was not seen for patients with anxiety/depression.

For patients suffering from psychiatric conditions who
require any type of surgery, both the presence and severity of
their mental illness should be important considerations. Within
the field of Orthopedic Surgery, depression has been shown to
negatively affect postoperative outcomes following total joint
arthroplasty, rotator cuff repair, lumbar decompression, ACDF,
and several other surgeries.'*'®%* More severe psychiatric dis-
orders, such as Schizophrenia, can further increase risk of med-
ical complications, implant-related complications, and mental
status changes following both total hip arthroplasty and total
knee arthroplasty.'*'® Even with the clear influence of mental
health on surgical outcomes, there is evidence to suggest that
anxiety/depression is underreported in orthopedic surgery
patients.**

In spine surgery specifically, mental health has been docu-
mented as a risk factor for postoperative complications,
adverse outcomes, and increased health utilization following
several common procedures, including ACDF and lumbar
decompression.”'® Specifically, Harris et al found patients
with anxiety/depression to be at increased risk for multi-day
hospitalization, 90-day readmission, revision surgery within
2 years, chronic postoperative opioid use, and increased hospi-
tal payments following ACDF.? In a single-center retrospective
review, Merrill et al found that patients with depression had
worse outcomes following lumbar decompression compared to
non-depressed patients, in terms of postoperative physical
function, depression, pain, and Oswestry Disability Index
(ODI)."® However, depressed patients actually exhibited
greater magnitudes of improvement in postoperative outcomes
scores relative to preoperative scores compared to non-
depressed patients, indicating that spine surgery for appropri-
ately selected patients with mental illness can substantially
improve quality of life postoperatively.'® Jackson et al per-
formed a systematic review to show that patients with psycho-
logical disorders are associated with higher rates of spinal pain
complaints and worsened functional outcomes following sur-
gery.>> Although these previous studies were all conducted
using data from both inpatient and outpatient procedures, our
findings using solely outpatient surgical data are consistent
with this prior research, suggesting that patients with mental
illness undergoing outpatient ACDF also have increased com-
plications and healthcare utilization relative to patients without
mental illness. At present, we are not aware of any other pre-
vious studies investigating healthcare utilization following
spine surgery specifically in the outpatient setting.

In addition to the presence of a preexisting diagnosis of
mental illness, our findings also suggest that severity of psy-
chiatric disease may be an important predictor of adverse
events following 1-level ACDF. In our study, patients with
severe psychiatric illness—defined as schizophrenia, bipolar
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disorder, and other psychotic disorders—exhibited signifi-
cantly increased risks of reoperation within 90-days and
1-year following outpatient ACDF, whereas patients with anxi-
ety/depression did not have increased rates of reoperation at
any time interval. Based on these results, it may be important
for surgeons to consider not only the presence of psychiatric
disease, but also disease severity when determining whether a
patient is suitable for outpatient ACDF and which patients
might require pretreatment. Adogwa et al and Elsamadicy
et al showed that pretreatment of anxiety and depression
improves clinical outcomes and patients’ perceptions of post-
operative health status.”®?” As such, patients with severe men-
tal illnesses may require preoperative psychiatric evaluation
and optimization to improve patient safety.

Although the use of an insurance claims database prevents
us from specifying the cause of an ED visit or readmission, pain
is likely a primary reason for the increased rate of ED visits and
readmissions seen in patients with mental illness undergoing
outpatient ACDF. The correlation between anxiety/depression
and chronic pain has been well established in prior literature,
and spine surgery would only further exacerbate preexisting
pain in this patient population.'*3->* Increased pain in patients
with mental illness relative to patients without mental illness is
a thus potential explanation of the increased rates of readmis-
sion and ED visits found in our study. In outpatient ACDF, pain
management should be an important consideration in this
patient population to prevent additional healthcare utilization.

The results of our study should be interpreted in the context
of a few limitations. First, we did not make a direct comparison
between patients with mental illness undergoing inpatient vs.
outpatient surgery, so we are unable to draw any conclusions on
whether outpatient surgery is safe for this patient population
relative to inpatient surgery. However, we contribute to the
literature a robust assessment of the risk profile of patients with
mental illness undergoing outpatient ACDF, which has not
been previously reported. Second, we did not assess preopera-
tive treatment of psychiatric disease, so we are unable to stra-
tify our results by how well a patient’s psychiatric disease was
controlled. Even so, our study finds that the presence of med-
ical illness is in itself a risk factor for complications following
outpatient ACDF. Finally, as our analysis was performed using
an administrative claims database, our study is subject to inac-
curacies deriving from coding errors within the database, but
previous literature has shown that this occurs less than 1.1%.*"
Despite these limitations, this study adds to the growing liter-
ature surrounding outpatient spine surgery to help surgeons
evaluate and appropriately choose patients to optimize their
safety.

Conclusion

Anxiety/depression as well as more severe psychiatric disease
such as Schizophrenia and Bipolar disorder were significantly
associated with increased healthcare utilization following out-
patient ACDF. Patients with preexisting mental illness under-
going outpatient ACDF should be carefully evaluated

preoperatively and closely followed postoperatively to reduce
risk of adverse events.
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