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OBJECTIVE Discharge to an inpatient rehabilitation facility or another acute-care facility not only constitutes a post-
operative challenge for patients and their care team but also contributes significantly to healthcare costs. In this era of
changing dynamics of healthcare payment models in which cost overruns are being increasingly shifted to surgeons and
hospitals, it is important to better understand outcomes such as discharge disposition. In the current article, the authors
sought to develop a predictive model for factors associated with nonroutine discharge after surgery for grade | spondylo-
listhesis.

METHODS The authors queried the Quality Outcomes Database for patients with grade | lumbar degenerative spon-
dylolisthesis who underwent a surgical intervention between July 2014 and June 2016. Only those patients enrolled in
a multisite study investigating the impact of fusion on clinical and patient-reported outcomes among patients with grade
| spondylolisthesis were evaluated. Nonroutine discharge was defined as those who were discharged to a postacute or
nonacute-care setting in the same hospital or transferred to another acute-care facility.

RESULTS Of the 608 patients eligible for inclusion, 9.4% (n = 57) had a nonroutine discharge (8.7%, n = 53 discharged
to inpatient postacute or nonacute care in the same hospital and 0.7%, n = 4 transferred to another acute-care facility).
Compared to patients who were discharged to home, patients who had a nonroutine discharge were more likely to have
diabetes (26.3%, n = 15 vs 15.7%, n = 86, p = 0.039); impaired ambulation (26.3%, n = 15 vs 10.2%, n = 56, p < 0.001);
higher Oswestry Disability Index at baseline (51 [IQR 42-62.12] vs 46 [IQR 34.4-58], p = 0.014); lower EuroQol-5D
scores (0.437 [IQR 0.308-0.708] vs 0.597 [IQR 0.358-0.708], p = 0.010); higher American Society of Anesthesiologists
score (3 or 4: 63.2%, n = 36 vs 36.7%, n = 201, p = 0.002); and longer length of stay (4 days [IQR 3-5] vs 2 days [IQR
1-3], p < 0.001); and were more likely to suffer a complication (14%, n = 8 vs 5.6%, n = 31, p = 0.014). On multivariable
logistic regression, factors found to be independently associated with higher odds of nonroutine discharge included
older age (interquartile OR 9.14, 95% CI 3.79-22.1, p < 0.001), higher body mass index (interquartile OR 2.04, 95% Cl

ABBREVIATIONS ASA = American Society of Anesthesiologists; AUC = area under the curve; BMI = body mass index; EQ-5D = EuroQol-5D; IQR = interquartile range;
NRS = numeric rating scale; ODI = Oswestry Disability Index; PRO = patient-reported outcome; QOD = Quality Outcomes Database; SNF = skilled nursing facility.
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1.31-3.25, p < 0.001), presence of depression (OR 4.28, 95% CI 1.96-9.35, p < 0.001), fusion surgery compared with
decompression alone (OR 1.3, 95% CI 1.1-1.6, p < 0.001), and any complication (OR 3.9, 95% ClI 1.4-10.9, p < 0.001).
CONCLUSIONS |In this multisite study of a defined cohort of patients undergoing surgery for grade | spondylolisthesis,
factors associated with higher odds of nonroutine discharge included older age, higher body mass index, presence of

depression, and occurrence of any complication.
https://thejns.org/doi/abs/10.3171/2019.9.SPINE19644
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use of lumbar spinal procedures. According to one

estimate there has been an increase of 62.3% in
the volume of elective lumbar fusion for degenerative di-
agnoses, from 122,679 procedures performed in 2004 to
199,140 in 2015,> with a similar increase in both direct
surgical cost and costs related to postsurgical care.’*!°
This rapid increase may be attributed to a couple of rea-
sons. One could be the increase in life expectancy in the
US, which translates in this case into more people with de-
generative spine disease.”>3! Another reason could be the
increased consideration that is now given to factors such as
preoperative global spinal alignment, which, if impaired,
may also require fusion. These increases have resulted
in demands for optimizing surgical outcomes as well as
postoperative care. There is a strong need to formulate
evidence-based recommendations for postsurgical care
in the hospital as well as postdischarge."” In particular,
experts recommend mitigating low-value practices such
as prolonged length of stay due to unanticipated need for
nonhome discharge. Studies have also shown that delays
in discharge—for instance, due to an insurance precerti-
fication requirement by a skilled nursing facility (SNF)—
after being medically cleared may be a significant driver
of increased cost.* In other cases patients may be required
to spend a few days in the hospital before being discharged
to an SNF.* Hence, it is imperative to identify factors that
may increase the risk of a nonroutine discharge for a pa-
tient so that preemptive measures can be used to prevent
delays in transfer to an SNF or another inpatient facility.

Previous studies have investigated factors associated
with nonroutine discharge after a lumbar surgery by using
a surgical quality database or their institutional records,
and have found certain demographic characteristics, co-
morbidities, and clinical factors to be associated with
increased odds of adverse discharge.'®? However, these
studies may be limited in generalizability due to a lack
of granular operative details related to lumbar surgery, or
due to the small sample size.

The objective of the current study was to use a neu-
rosurgical registry to identify predictors of a nonroutine
discharge for a homogeneous subset of patients undergo-
ing 1- to 2-level decompression or 1-level fusion surgery
for grade I spondylolisthesis.

Methods
Patient Cohort
The Quality Outcomes Database (QOD) was queried

R ECENT years have seen a dramatic increase in the
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for patients undergoing surgery for Meyerding grade I
degenerative lumbar spondylolisthesis between July 1,
2014, and June 30, 2016. The QOD spine registry is the
largest prospective multiinstitutional registry in North
America. The registry was established in 2012; the over-
arching objective behind its inception was to assess risk-
adjusted expected morbidity and 30-day and 12-month
patient-reported outcomes (PROs) and clinical outcomes,
which would facilitate a data-driven mechanism of pro-
viding insights into improving quality of care for routinely
performed spine surgeries in the US.5122 As of February
2019, almost 80,000 patients across 220 participating sites
nationwide had been enrolled in the Lumbar Spine Sur-
gery QOD module (https://www.neuropoint.org/registries/
god/). Among these, 12 of the highest-enrolling sites came
together for a focused project to assess the impact of fu-
sion on PROs in patients undergoing surgery for grade I
lumbar spondylolisthesis.>>7#28 This group of sites con-
sisted of those that had 1) a full-time study coordinator
available and 2) a centralized auditing mechanism to en-
sure data accuracy. To determine the diagnosis of grade
I spondylolisthesis, surgeons at each of the participating
sites evaluated preoperative standing or dynamic radio-
graphs.?>7828 Intraoperative variables including laminec-
tomy performed, fusion performed and number of levels
of fusion or laminectomy, and minimally invasive versus
open procedures were also abstracted for all eligible pa-
tients.>>7828 For the current study, we only included pa-
tients who underwent elective 1- or 2-level decompression
or 1-level decompression and fusion surgery for grade I
spondylolisthesis according to the Meyerding classifica-
tion,”” and in whom data for discharge disposition were
available.

Outcome of Interest

The primary outcome of interest for the current study
was discharge disposition. The QOD documents discharge
disposition as 1) home routine, 2) home with home health-
care, 3) postacute or nonacute-care setting, 4) transferred
to another acute-care facility, 5) against medical advice, or
6) died in hospital. For the purposes of this study we clas-
sified “home routine” and “home with home healthcare”
as “discharge to home,” whereas all others were classified
as “nonroutine discharge.”

Covariates

The following covariates were included in the analy-
sis:25-82829 1) demographic characteristics including age,
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TABLE 1. Details regarding patients discharged to home and those with nonroutine discharge

Discharge Disposition

No. (%) Binary Variable Group

Home routine

Discharge to home, n = 551 (90.6%)

Home with home healthcare 3%)
Postacute or nonacute-care setting 8 7%) Nonroutine discharge, n = 57 (9.4%)
Transferred to another acute-care facility 0.7%)
Against medical advice 0.0%)
Died in hospital 0.0%)

sex, body mass index (BMI), ethnicity, insurance, educa-
tion level, employment, and workers’ compensation; 2)
comorbidities including smoking, diabetes, anxiety, osteo-
porosis, depression, and American Society of Anesthesi-
ologists (ASA) classification; 3) clinical characteristics
including symptom duration, dominant symptom, ambula-
tion, and presence of motor deficit; and 4) baseline PROs
including Oswestry Disability Index (ODI),"* EuroQol-5D
(EQ-5D) score,"* and numeric rating scale (NRS) scores
for back and leg pain.”? Surgical variables including in-
traoperative blood loss, operating time, interbody graft,

and use of minimally invasive techniques were also docu-
mented. A minimally invasive procedure was classified as
such if there was documentation of the use of percutaneous
or tubular screw fixation or tubular laminectomy, with or
without intervertebral body graft placement. We also com-
pared the rate of complications between patients with non-
routine discharge and those who were discharged to home.
These complications included deep venous thrombosis,
new neurological deficit, myocardial infarction, urinary
tract infection, surgical site infection, hematoma, cerebro-
vascular accident, durotomy, and pneumonia.

TABLE 2. Analysis of demographic characteristics between patients discharged to home and those with nonroutine discharge

Characteristic Nonroutine Discharge, n = 57 Home Routine, n = 551 Total, N = 608 p Value
Ageinyrs <0.001
Median 7 62.585 63
Q1,Q3 63, 75.750 54.037, 69.285 55,70.790
Female 35 (61.4%) 315 (57.2%) 350 (57.6%) 0.538
Ethnicity 0.728
Hispanic 2 (3.5%) 27 (4.9%) 29 (4.8%)
Non-Hispanic 54 (94.7%) 506 (91.8%) 560 (92.1%)
Prefer not to answer 1(1.8%) 18 (3.3%) 19 (3.1%)
BMI 0.002
Median 31.140 29.200 29.495
Q1,Q3 28.998, 36.580 25.522,33.733 25.726, 33.976
Education 0.793
Less than high school 2 (3.6%) 15 (2.7%) 17 (2.8%)
High school diploma or GED 21 (37.5%) 217 (39.7%) 238 (39.5%)
2-yr college 12 (21.4%) 97 (17.7%) 109 (18.1%)
4-yr college 11 (19.6%) 110 (20.1%) 121 (20.1%)
Postcollege 8 (14.3%) 100 (18.3%) 108 (17.9%)
Prefer not to answer 2(3.6%) 8 (1.5%) 10 (1.7%)
Workers’ compensation 0(0.0%) 27 (4.9%) 27 (4.4%) 0.195
Employment <0.001
Employed and working 9 (16.4%) 235 (44.1%) 244 (41.5%)
Employed but not working 1(1.8%) 30 (5.6%) 31 (5.3%)
Unemployed 45 (81.8%) 268 (50.3%) 313 (53.2%)
Attending school 0 (0.0%) 0(0.0%) 0(0.0%)
Hx of major surgery 5(8.8%) 65 (11.8%) 70 (11.5%) 0.496

GED = general equivalency degree; Hx = history.

Boldface type indicates statistical significance. Some totals vary because of missing data.

J Neurosurg Spine December 6, 2019 3



Mummaneni et al.

TABLE 3. Analysis of comorbidities and clinical characteristics between patients discharged to home and those with

nonroutine discharge

Characteristic Nonroutine Discharge, n = 57 Home Routine, n = 551 Total, N =608 p Value
Diabetes 15 (26.3%) 86 (15.7%) 101 (16.6%) 0.039
Osteoporosis 4 (7.0%) 34 (6.2%) 38 (6.2%) 0.801
Dominant symptom 0.424

Back dominant 17 (29.8%) 213 (38.7%) 230 (37.8%)
Leg dominant 14 (24.6%) 17 (21.2%) 131 (21.5%)
Back same as leg 26 (45.6%) 221 (40.1%) 247 (40.6%)
Motor deficit 13 (22.8%) 126 (22.9%) 139 (22.9%) 0.986
Ambulation <0.001
Independent 42 (73.7%) 495 (89.8%) 537 (88.3%)
With an assistive device 12 (21.1%) 53 (9.6%) 65 (10.7%)
Wheelchair bound 3(5.3%) 3 (0.5%) 6 (1.0%)
Symptom duration 0.867
<3 mos 2(3.5%) 13 (2.4%) 15 (2.5%)
>3 mos 53 (93.0%) 518 (94.0%) 571 (93.9%)
Unknown 2(3.5%) 20 (3.6%) 22 (3.6%)
NRS back pain baseline 0.163
Median 8 7 7
Q1,Q3 6.5,9 59 59
NRS leg pain baseline 0.278
Median 7 7 7
Q1,Q3 6,9 59 59
ODlI baseline 0.014
Median ) 46 46.667
Q1,Q3 42.000, 62.125 34.389, 58 36, 60
EQ-5D baseline 0.010
Median 0.437 0.597 0.597
Q1,Q3 0.308, 0.708 0.358, 0.708 0.333,0.708

Boldface type indicates statistical significance.

Statistical Analysis

We summarized continuous variables using medians
with interquartile ranges (IQRs) and categorical variables
using frequencies with proportions. In order to identify
predictors of nonroutine discharge, we fitted a multivari-
able logistic regression model after adjusting for age, BMI,
sex, insurance status, education status, employment status
at the time of surgery, dominant symptom, length of stay,
coronary artery disease, diabetes, anxiety, depression, 0s-
teoporosis, baseline ODI score, EQ-5D score, NRS back
and leg scores, ambulation status, symptom duration, ASA
score, and presence of any complication. Complications
included intraoperative complications such as durotomy
and also those within 30 days, including deep venous
thrombosis/pulmonary embolism, myocardial infarction,
urinary tract infection, surgical site infection, hematoma,
cerebrovascular accident, new neurological deficit, and
pneumonia. Moreover, we also analyzed the absolute im-
portance of each covariate in the model in predicting pa-
tient satisfaction by using an importance metric defined as
Wald chi-square test penalized by the predictor degrees of
freedom.” According to this method, the higher the metric,
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the more importance a variable has in predicting the out-
come. Finally, acknowledging the heterogeneity of prac-
tices in place in different institutions for patients undergo-
ing decompression alone and those undergoing fusion, we
performed subgroup multivariable regression analyses for
these two subsets separately. The analysis was performed
using R 3.3.1 (R Foundation for Statistical Computing;
https:/www.R-project.org) and the “rms” package, where-
as optimal cutoff points for continuous variables found to
be predictive of nonroutine discharge were calculated us-
ing the package “OptimalCutpoints.” The p values were
2-tailed and were considered significant at < 0.05.

Results

A total of 608 patients with lumbar grade I spondylolis-
thesis undergoing either 1- or 2-level decompression (23%,
n = 140) or 1-level decompression and fusion (77%, n =
468) met the inclusion criteria. Among these, 90.6% (n =
551) were discharged to home (home routine: 85.4%, n =
519; home with home healthcare: 5.3%, n = 32), whereas
94% (m = 57) had a nonroutine discharge (postacute or
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TABLE 4. Analysis of operative characteristics and perioperative outcomes between patients discharged to home and

those with nonroutine discharge

Nonroutine Discharge, Home Routine, Total,
Characteristic n=>57 n =25 N =608 p Value

ASA 0.002
Normal healthy patient 0(0.0%) 23 (4.4%) 23 (3.9%)

Mild systemic disease 20 (35.7%) 303 (57.5%) 323 (55.4%)
Severe systemic disease 35 (62.5%) 196 (37.2%) 31 (39.6%)
Severe systemic disease that is a constant threat to life 1(1.8%) 5(0.9%) 6 (1.0%)

Surgical approach 0.739
Posterior only 54 (94.7%) 505(91.8%) 559 (92.1%)

Anterior only 1(1.8%) 16 (2.9%) 17 (2.8%)
Lateral only 1(1.8%) 6 (1.1%) 7 (1.2%)
2-stage 1(1.8%) 23 (4.2%) 24 (4.0%)

Group 0.710
Decompression alone 12 (21.1%) 128 (23.2%) 140 (23.0%)
Decompression and fusion 45 (78.9%) 423 (76.8%) 468 (77.0%)

Estimated blood loss in ml 0.020
Median 200 100 125
Q1,Q3 100, 362 50, 250 50, 250

Length of surgery in mins 0.940
Median 174 168 169
Q1,Q3 131.750, 211.250 114, 222 115, 222

Length of stay in days <0.001
Median 4 2 3
Q1,Q3 3,5 1,3 2,4

Any complication 8 (14.0%) 31 (5.6%) 39 (6.4%) 0.014

Boldface type indicates statistical significance.

nonacute-care setting: 8.7% [n = 53]; transferred to another
acute-care facility: 0.7% [n = 4]) (Table 1).

Demographic Characteristics

Patients who had a nonroutine discharge were found to
be older (71 [IQR 63-75.75] vs 62.6 [IQR 54-69.3], p <
0.001), had a slightly higher BMI (31.1 [IQR 29-36.6] vs
29.2 [IQR 25.5-33.7], p = 0.002), and were more likely to
be unemployed at the time of surgery (81.8% [n = 45] vs
50.3% [n = 268], p < 0.001). We did not observe any dif-
ference in education status, ethnicity, and workers’ com-
pensation status. These results have been summarized in
Table 2.

Baseline Clinical Characteristics, Comorbidities, and
PROs

When compared to patients who were discharged to
home, patients who had a nonroutine discharge were more
likely to have diabetes (26.3% [n = 15] vs 15.7% [n = 86],
p = 0.039) and were more likely to present with impaired
ambulation (26.3% [n = 15] vs 10.1% [n = 56], p < 0.001).
For PROs, patients who had a nonroutine discharge were
more likely to have disability and poor quality of life, as is
evident by the higher ODI at baseline (51 [IQR 42-62.12]
vs 46 [IQR 34.4-58], p = 0.014) and lower EQ-5D scores

(0.437 [IQR 0.308-0.708] vs 0.597 [IQR 0.358-0.708], p
= 0.010), respectively. We did not observe any difference
between the two groups in terms of presence of osteoporo-
sis, dominant symptom at presentation, symptom duration,
presence of motor deficit, and back and leg pain scores.
These results are presented in Table 3.

Operative Characteristics and Perioperative Outcomes

Patients who experienced a nonroutine discharge had
higher ASA scores (3 or 4: 64.3% [n = 36] vs 38.1% [n =
201], p = 0.002) and a longer length of stay (4 days [IQR
3-5] vs 2 days [IQR 1-3], p < 0.001). Patients who had
a nonroutine discharge were also more likely to suffer a
complication (14% [n = 8] vs 5.6% [n = 31], p =0.014). We
did not observe significant differences between the two
groups in terms of surgical approach, fusion surgery, and
operating time. These results have been summarized in
Table 4.

Multivariable Analysis and Predictor Importance

On multivariable logistic regression, after adjusting for
an array of patient-specific variables, older age (interquar-
tile OR 9.14, 95% CI 3.79-22.1, p < 0.001), higher BMI
(interquartile OR 2.04,95% CI 1.31-3.25, p < 0.001), pres-
ence of depression (OR 4.28,95% CI 1.96-9.35,p <0.001),
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Age 4

Male 4

BMI ~

Insurance:- Medicaid vs Medicare 4

Insurance:- Private vs Medicare -

Insurance:- VA/Government vs Medicare -
Employed and currently working vs Unemployed -
Employed, but not working vs Unemployed
Workers' Compensation -

Education- College graduate vs High school or Less A
Education- Post College vs High school or Less o
Dominant Sx: Back dominant vs Back equals Leg 4
Dominant Sx: Leg dominant vs Back equals Leg -
Ambulation: Not Independent vs Independent 4
Depression 4

Osteoporosis 4

MIS Decompression 4

MIS Interbody -

Any Complication -

Fusion vs Decompression Alone

Operative Time -

Baseline ODI

Baseline EQ5D

15 Gaber
Odds ratio (log scale)

FIG. 1. Multivariable logistic regression model for factors associated with nonroutine discharge for all patients. MIS = minimally

invasive surgery; Sx = symptom; VA = Veterans Affairs.

fusion surgery compared to decompression alone (OR 1.3,
95% CI 1.1-1.6), and any complication (OR 3.9, 95% CI
1.4-10.9, p < 0.001) were all found to be independently as-
sociated with higher odds of a nonroutine discharge (Fig.
1). Predictor importance revealed the most important pre-
dictors of nonroutine discharge to be 1) age (Wald ¢ =
24.3, accounting for 35.7% of total Wald 2, p < 0.001); 2)
depression (Wald y? = 13.3, accounting for 19.5% of total
Wald 2, p = 0.0003); 3) BMI (Wald *> = 9.9, accounting
for 14.5% of total Wald 2, p = 0.0017); and 4) any com-
plication (Wald ? = 6.7, accounting for 10% of total Wald
%, p = 0.0094). These results are summarized in Fig. 2.
We also obtained optimal cutoff values for age and BMI,
predicting a nonroutine discharge, for patients undergoing
decompression alone and decompression and fusion sepa-
rately. For patients undergoing decompression alone, we
found the optimal age cutoff to be 74.2 years (area under
the curve [AUC] 0.721, 95% CI 0.587-0.856) and the BMI
cutoff to be 28.9 (AUC 0.683, 95% CI 0.53-0.848). For
patients undergoing fusion, we found the age cutoff to be
73 years (AUC 0.701, 95% CI 0.622—0.781) and the BMI
cutoff to be 28.9 (AUC 0.689, 95% CI 0.53—-0.848).

We also performed a subgroup multivariable regression
analysis for patients undergoing decompression alone and
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for those undergoing fusion separately. For patients under-
going decompression alone, we did not find any variable to
be significantly associated with nonroutine discharge (Fig.
3). For patients undergoing fusion, we found older age (OR
79, 95% CI 2.9-19.3, p < 0.001), higher BMI (OR 2.16,
95% CI 1.3-3.6, p < 0.001), presence of depression (OR
49, 95% CI 2.05-12.03, p < 0.001), and any complication
(OR 4.7,95% CI 1.5-14.84, p < 0.001) to be significantly
associated with nonroutine discharge (Fig. 4).

Discussion

As providers and hospitals transition toward a “value-
based” healthcare system, it is important to implement
policies that will help alleviate the financial burden by
eliminating low-value practices. Nonroutine discharge is
one such measure that has been identified as a significant
driver of inpatient cost. Hence, we sought to investigate
factors associated with nonroutine discharge for patients
undergoing surgery for grade I spondylolisthesis.

We found that 9.4% (n = 57) of patients required a non-
routine discharge; these results are in agreement with pre-
viously published results from large multiinstitutional da-
tabase studies,?2¢ as well as those from institutional stud-
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FIG. 2. Predictor importance figure for multivariable model. df = degrees
of freedom.
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ies.!” We found that older patients were more likely to be
discharged to an SNF or another acute-care facility, a find-
ing that has previously been reported in other studies as
well.1116:18:20.26.30 O] der patients are more likely to have co-
morbid conditions, have declining physical function, are at
a higher risk of operative complications, and are more like-
ly to require longer recovery time after surgery.''*¢ Hence
they may require postoperative care in a setting such as an
SNF where they may be monitored closely for postopera-
tive complications or deterioration. We also found patients
with higher BMI to be at risk of a nonroutine discharge
after surgery for grade I spondylolisthesis. This is also
consistent with previously published results investigating
discharge disposition after a lumbar surgery.?’ Karhade et
al. investigated 26,364 patients undergoing elective lumbar
surgery for degenerative disorders by using the National
Surgical Quality Improvement Program (NSQIP) database
and found that patients with higher BMI were more likely
to be discharged to an SNF. We also found that patients
with depression were more likely to have a nonroutine dis-
charge. These results are consistent with those presented
by Orhurhu et al., who investigated 115,976 patients with
failed back surgery syndrome who had concurrent depres-

Age 7
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Insurance:— Medicaid vs Medicare

Insurance:- Private vs Medicare

Insurance:— VA/Government vs Medicare -
Employed and currently working vs Unemployed -

Employed, but not working vs Unemployed 4

Workers' Compensation -
Education- College graduate vs High school or Less -

Education- Post College vs High school or Less -

Dominant Sx: Back dominant vs Back equals Leg 1
Dominant Sx: Leg dominant vs Back equals Leg -
Ambulation: Not Independent vs Independent -
Diabetes -

Depression

Osteoporosis 4

MIS decompression -

Any complication <

Baseline ODI+

Baseline EQ5D A

1 23457

QOdds ratio (log scale)

FIG. 3. Multivariable logistic regression model for factors associated with nonroutine discharge among patients undergoing

decompression alone.
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Age 4
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BMI ~

Insurance:— Medicaid vs Medicare 4

Insurance:— Private vs Medicare -

Insurance:— VA/Government vs Medicare
Employed and currently working vs Unemployed -
Employed, but not working vs Unemployed -
Workers' Compensation 4

Education— College graduate vs High school or Less -
Education— Post College vs High school or Less -
Dominant Sx: Back dominant vs Back equals Leg -
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Osteoporosis -

Any MIS 4

Any Complication

Operative Time -

Baseline ODI 4

Baseline EQ5D A

QOdds ratio (log scale)

FIG. 4. Multivariable logistic regression model for factors associated with nonroutine discharge among patients undergoing

decompression and fusion.

sion, and found that up to 40% of these patients were dis-
charged to an SNF.*> Additionally, Tanenbaum et al. inves-
tigated 8914 patients undergoing atlantoaxial fusion and
found depression to be a predictor of adverse discharge.®
We also found that fusion surgery was associated with
higher odds of a nonroutine discharge compared to decom-
pression alone. Our results agree with those presented by
Drazin et al., who investigated patients undergoing surgery
for spinal stenosis, disk herniation without myelopathy, or
protrusion due to degeneration of spine or disc disorders,
and found patients undergoing fusion to be more likely to
be discharged to another facility.”

Our study is one of the largest on a homogeneous subset
of patients with low-grade spondylolisthesis undergoing 1-
to 2-level decompression and 1-level fusion in which pre-
dictors of nonroutine discharge were investigated. Howev-
er, our study has some limitations. We could not assess the
association of psychosocial factors such as living at home
with spouse or children, social support, or median income
with nonroutine discharge. These factors have previously
been implicated as predictors of discharge to an SNF.2!24
Moreover, although previous studies have corroborated the
association between depression and adverse outcomes, we
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included patients with active depression or any history of
depression. Therefore, it is unclear if a patient who is cur-
rently on medication for active depression is at higher risk
of adverse outcomes compared to those with any history
of depression.

Conclusions

We found that patients undergoing decompression or
decompression and fusion for low-grade spondylolisthesis
who were discharged to an SNF or another acute-care fa-
cility were older, had a higher BMI, were more likely to be
unemployed, had depression, had impaired ambulation at
presentation, had a poor quality of life, were more likely to
have a higher ASA grade, had more blood loss, had longer
operating times, had a longer length of stay, and were more
likely to have an operative complication. Additionally, fac-
tors including older age, presence of psychological comor-
bidities such as depression, higher BMI, and presence of a
complication were found to be associated with nonroutine
discharge. As we move toward value-based healthcare and
bundled-care payment models, it is important to identify
patients at risk of being discharged to another facility so
that their outcomes can be optimized appropriately.
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