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a b s t r a c t 

Background: Discharge to acute rehabilitation is strongly correlated with functional recovery after traumatic 
injury, including spinal cord injury (SCI). However, services such as acute care rehabilitation and Skilled Nursing 
Facilities (SNF) are expensive. Our objective was to understand if high-cost, resource-intensive post-discharge 
rehabilitation or alternative care facilities are utilized at disparate rates across socioeconomic groups after SCI. 
Methods: We performed a cohort analysis using the National Trauma Data Bank® tabulated from 2012-2016. 
Eligible patients had a diagnosis of cervical or thoracic spine fracture with spinal cord injury (SCI) and were 
treated surgically. We evaluated associations of sociodemographic and psychosocial variables with non-home 
discharge (e.g., discharge to SNF, other healthcare facility, or intermediate care facility) via multivariable logistic 
regression while correcting for injury severity and hospital characteristics. 
Results: We identified 3933 eligible patients. Patients who were older, male (OR = 1.29 95% Confidence Interval 
[1.07-1.56], p = .007), insured by Medicare (OR = 1.45 [1.08-1.96], p = .015), diagnosed with a major psychiatric 
disorder (OR = 1.40 [1.03-1.90], p = .034), had a higher Injury Severity Score (OR = 5.21 [2.96-9.18], p < .001) 
or a lower Glasgow Coma Score (3–8 points, OR = 2.78 [1.81-4.27], p < .001) had a higher chance of a non-home 
discharge. The only sociodemographic variable associated with lower likelihood of utilizing additional healthcare 
facilities following discharge was uninsured status (OR = 0.47 [0.37-0.60], p < .001). 
Conclusions: Uninsured patients are less likely to be discharged to acute rehabilitation or alternative healthcare 
facilities following surgical management of SCI. High out-of-pocket costs for uninsured patients in the United 
States may deter utilization of these services. 
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Each year, 12,000 patients experience traumatic spinal cord injury
SCI) in the United States [1] . SCI is most commonly caused by motor
ehicle accidents, sports injuries, work-related accidents, and falls [2] .
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 significant portion of this cost is tied to the rehabilitation for patients
ollowing discharge from the hospital [1] . 

Discharge to acute rehabilitation is strongly correlated with func-
ional recovery after traumatic injury, including SCI. Prior literature has
hown that access to rehabilitation following SCI can result in improve-
ents in outcomes and higher rates of patient return to work and rate of

conomic self-sufficiency [5] . Early rehabilitation following surgical de-
ompression and/or fusion is imperative to prevent joint contractures,
oss of muscle strength, and improve respiratory and gastrointestinal
unction [6–8] . Increased time between injury and rehabilitation is as-
ociated with worse long-term quality of life and decreased odds of func-
ional independence [1] . Additionally, acute rehabilitation provides pa-
ient education to avoid costly complications of spinal cord injury such
s urinary tract infections, pneumonia, and pressure ulcers [9–11] . 

Services such as acute rehabilitation and care in skilled nursing fa-
ilities (SNF) are remarkably expensive. For example, mean charges for
npatient rehabilitation are about $20,000 for an average length of stay
f 46 days [12] While insurers cover some of these costs, patients of-
en are obligated to pay a portion of their expenses through cost sharing
13] . Prior literature has revealed that patients with governmental forms
f insurance (e.g., Medicare or Medicaid) are referred to rehabilitation
5% of the time, while patients with private insurance are referred to re-
abilitation services 84.6% of the time, despite both populations having
imilar injury severity [14] . 

Disparate utilization of healthcare resources based on sociodemo-
raphic characteristics have been observed across other specialties as
ell [15–18] . However, there remains a paucity of literature on how
ischarge dispositions and rehabilitation resources may be utilized fol-
owing traumatic SCI with respect to these variables. We hypothesized
hat non-home discharge to high-cost, high-resource healthcare facili-
ies occur at disparate rates between socioeconomic groups following
raumatic spine fracture in the United States. 

ethods 

We performed a cohort analysis of the National Trauma Data Bank®
NTDB) from 2012–2016. The NTDB is supported by the American Col-
ege of Surgeons (ACS) Committee on Trauma and is a publicly available
ataset [19] . The present analysis is exempt from Institutional Review
oard (IRB) review. Patient consent was not required in accordance
ith local IRB procedures and there is no protected health information
erein. This study was conducted in accordance with the Declaration of
elsinki (as revised in 2013). 

atient selection 

Patients greater than or equal to 16 years of age who presented to
n ACS Level I or II trauma center emergency department (ED) with
ny traumatic cervical or thoracic spine fractures with concurrent SCI,
nd who were treated with surgical management, were included in the
resent study. International Classification of Diseases (ICD)-9 CM proce-
ure codes described by Daly et al. (2016) were applied for the present
tudy [20] . Specifically, the presence of a fracture in the cervical or
horacic spine, associated with SCI, were identified using cervical spine
ode sets 806.0x and 806.1x, and thoracic spine code sets 806.2x and
06.3x. Given that our study aim was to identify factors that predict
cute to post-acute care, eligible patients were excluded if they were
ead on arrival or died in the ED; expired during their admission; were
ischarged to hospice or left against medical advice. Patients were also
xcluded if they presented with a major injury to the head, thorax, or
bdomen [Abbreviated Injury Scale (AIS) severity ≥ 3]; or major poly-
rauma [Injury Severity Score (ISS) ≥ 27] or if they did not have suffi-
ient baseline covariates necessary for inclusion in multivariate analysis.
2 
utcome measures 

The primary outcome measure was non-home discharge disposition,
ncluding discharge to another healthcare facility, SNF, or acute rehabil-
tation center. The NTDB defines home discharge disposition as return
o the patient’s current place of residence with or without at-home ser-
ices. All other discharge dispositions were coded as non-home [21] . 

atient covariates 

We assessed sociodemographic, psychosocial, injury-specific, and
ospital-specific covariates in our analysis. Sociodemographic variables
ncluded age, gender, recorded race, and insurance status. Patients were
lassified as Black if they identified as Black, regardless of Hispanic eth-
icity. Other patients listed as Hispanic were placed in the Hispanic
roup. Additional racial minority groups, such as Asian and Indian
merican, were excluded due to reasonably low proportional repre-
entation in the NTDB ( < 0.5%). Patients were designated into one of
our insurance groups. These included private, Medicare, Medicaid, or
ninsured. Insurance status was aggregated into private insurance (Blue
ross/Blue Shield, commercial insurance, workers compensation, other
overnment, no fault automobile), Medicare, Medicaid, and uninsured
self-pay, no charge). Psychosocial covariates included previous diag-
osis of a major psychiatric disorder, alcohol use disorder (AUD), or
ubstance use disorder (SUD). We also assessed injury specific variables
ncluding mechanism of injury, injury intent, type of injury, injury sever-
ty, fracture location, and presenting Glasgow Coma Scale (GCS) in the
D. Injury severity was assessed using the facility-reported ISS. Fracture
ocation is grouped as cervical, thoracic, or cervicothoracic (defined as
 1 cervical and ≥ 1 thoracic vertebral fractures) based on the ICD codes
reviously described above. Hospital-specific variables included admit-
ing hospital teaching status, non-profit status, trauma level, and geo-
raphic region. 

tatistical analysis 

We first analyzed baseline covariates between the cohorts of pa-
ients who did or did not have a non-home discharge using bivariate
tatistics (Pearson 𝜒2 test) to identify significant differences between
he groups. A p -value of < .05 was considered significant. Univariate lo-
istic regression was then performed individually for all covariates and
he outcome variable (non-home discharge) to determine independent
ssociation of each covariate. From the univariate analysis, covariates
ere then selected for inclusion in the multivariate logistic regression
odel. To avoid overfitting, statistical variable selection methods were
ot employed. An area under the receiver operating characteristic curve
AUC) value was computed for the multivariate model to assess over-
ll predictive value. Stata statistical software version 17 ( StataCorp LP,

ollege Station, Texas ) and R version 4.1.1 ( R Foundation for Statistical

omputing, Vienna, Austria ) were used for data management, statistical
nalysis, and figure generation. 

esults 

atient characteristics 

We identified 3,933 eligible patients with a median age of 48 years
Interquartile Range: 29, 47) with 997 (25.3%) females. Three thou-
and fifty-nine (77.8%) patients were identified as white, 371 (9.4%) as
lack, and 503 (12.8%) as Hispanic. Two thousand twenty-five (54.0%)
atients had private insurance, 821 (20.9%) had Medicare, 529 (13.5%)
ad Medicaid, and 458 (11.6%) were uninsured ( Fig. 1 ). Three-hundred
orty (8.6%) patients had been diagnosed with a major psychiatric dis-
rder, 492 (12.5%) with AUD, and 323 (8.2%) with SUD ( Fig. 2 ). In to-
al, 1,040 (26.4%) patients were discharged directly to home and 2,893
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Fig. 1. Summary for sociodemographic vari- 
ables of patient population. 

Fig. 2. Summary for psychosocial variables of patient population. 
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73.6%) were discharged to another healthcare facility. Multiple statis-
ically significant differences were identified between groups on bivari-
te analysis, including most notably differences in age, insurance status,
omorbid psychiatric diagnosis, mechanism and severity of injury, and
ospital geographic region and teaching status ( Table 1 ). Race, gender,
UD, and SUD did not differ significantly with respect to non-home dis-
harge disposition. 

redictors of discharge disposition 

We then performed multivariate logistic regression to adjust for con-
ounders. Patients who were older (age 46-65 OR = 1.27, 95% Confi-
ence Interval [1.01-1.59], p = .004; age 66-75 OR = 2.58 [1.75-3.82],
 < .001; age > 75 OR = 3.59 [2.26-5.71], p < .001), male (OR = 1.29 [1.07-
.56], p = .007), insured by Medicare (OR = 1.45 [1.08-1.96], p = .015), or
ere diagnosed with major psychiatric comorbidity (OR = 1.40 [1.03-
.90], p = .034) were significantly more likely to have a non-home dis-
harge ( Table 2 ). The only sociodemographic variable that was associ-
ted with a lower odds of utilizing additional healthcare facilities fol-
owing discharge was uninsured status (OR = 0.47 [0.37-0.60], p < .001).
his finding was stable across race category. Additionally, patients with

severe’ ISS (16-26 points, OR = 5.21 [2.96-9.18], p < .001) and lower GCS
3-8 points, OR = 2.78 [1.81-4.27], p < .001; 9-11 points, OR = 4.80 [1.90-
2.11], p = 0.001) on admission had a significantly higher chance of a
on-home discharge, while hospital location in the Southern United
tates was associated with lower odds of utilizing a healthcare facility
ollowing discharge (OR = 0.78 [0.64-0.96], p = .020, Fig. 3 ). Overall, the
ultivariate model showed reasonable predictive value for non-home
ischarge after SCI, with computed AUC value of 0.774 ( Fig. 4 ). 

iscussion 

Prior evidence suggests that rehabilitation following spinal cord in-
ury is important for improving neurological and functional recovery
5–8] . However, it is unclear how sociodemographic and psychosocial
3 
ariables may influence patient access to these critical yet costly health-
are resources amidst the current United States healthcare landscape.
o further elucidate these relationships, we analyzed a national trauma
atabase finding that there may be barriers to care for patients without
nsurance post-SCI. In the present article, we found that patients with
o insurance were significantly less likely to access medical resources
ollowing discharge from the hospital after surgical management. 

Our findings are consistent with the previously published literature
elated to insurance status and discharge disposition after trauma ad-
issions [21–27] . In their 2011 article, Sacks et al. [28] conducted a

etrospective cohort analysis of all trauma patients in the NTDB for the
ears 2002–2006, encompassing the same duration of data exactly 10
ears prior to the present study’s cohort. The researchers performed a
ultivariate logistic regression finding that uninsured patients had the

owest odds of being discharged to a SNF (CI = 0.73–0.80), home health
CI = 0.49–0.53), and rehabilitation (CI = 0.44–0.46). Uninsured patients
ad the highest odds, however, of being discharged directly to home
CI = 1.30–1.34). Similarly, Graham et al. (2020) [21] studied the 2015
TDB of all trauma patients. The group reported that uninsured patients
ere significantly less likely to have a non-home discharge (CI = 0.42-
.46). Lastly, Lu et al. (2022) [27] found that patients without insur-
nce were less likely to be discharged to SNF or another healthcare fa-
ility (CI = 0.44–0.54) and inpatient rehabilitation/long-term care facil-
ty (CI = 0.43–0.50) following moderate-to-severe traumatic brain injury.
vidently, this is a trend in the United States which has persisted over
ore than a decade. 

We augment these authors’ previous findings using a larger number
f more recent years of the NTDB and extending their findings specifi-
ally to the SCI population–a population that particularly benefits from
ost-discharge rehabilitation services. In addition to focusing specifi-
ally on patients with SCI, unlike previous the previous literature men-
ioned above, we also performed additional multivariate analysis on
racture region, alcohol use disorder, substance use disorder, GCS score,
ntent of injury, and mechanism of injury to better understand how these
actors are associated with home or non-home discharge disposition in
he context of SCI. 
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Table 1 

Comparison of sociodemographic, psychosocial, injury, and facility covariates between the populations of surgically managed traumatic cervicothoracic 
fracture patients by discharge status (N = 3933). 

Characteristic 
Discharge to home 
N = 1,040 (26.4%) 

Non-home discharge 
N = 2,893 (73.6%) P -Value 

Age (years) < 0.001 

16 – 25 225 (21.6%) 542 (18.7%) 
26 – 45 372 (35.8%) 686 (23.7%) 
46 – 65 345 (33.2%) 973 (33.6%) 
66 – 75 61 (5.9%) 396 (13.7%) 
> 75 37 (3.6%) 296 (10.2%) 
Gender (male) 760 (73.1%) 2176 (75.2%) 0.174 
Race 0.083 
White 791 (76.1%) 2268 (78.4%) 
Hispanic 116 (11.2%) 255 (8.8%) 
Black 133 (12.8%) 370 (12.8%) 
Insurance Status < 0.001 

Private 595 (57.2%) 1530 (52.9%) 
Medicare 114 (11%) 707 (24.4%) 
Medicaid 126 (12.1%) 403 (13.9%) 
Uninsured 205 (19.7%) 253 (8.7%) 
Major Psychiatric Disorder 70 (6.7%) 270 (9.3%) 0.010 

Alcohol Use Disorder 114 (11%) 378 (13.1%) 0.079 
Substance Use Disorder 87 (8.4%) 236 (8.2%) 0.834 
Intent of Injury 0.182 
Unintentional 1017 (97.8%) 2796 (96.6%) 
Assault 19 (1.8%) 82 (2.8%) 
Self-inflicted 4 (0.4%) 15 (0.5%) 
Mechanism of Injury < 0.001 

Motor vehicle driver/occupant 449 (43.2%) 1030 (35.6%) 
Pedestrian 11 (1.1%) 53 (1.8%) 
Other transportation 138 (13.3%) 281 (9.7%) 
Fall 374 (36%) 1318 (45.6%) 
Struck by/against 53 (5.1%) 132 (4.6%) 
Other 15 (1.4%) 79 (2.7%) 
Fracture Location 0.026 

Cervical 652 (62.7%) 1819 (62.9%) 
Thoracic 234 (22.5%) 729 (25.2%) 
Cervicothoracic 154 (14.8%) 345 (11.9%) 
Injury Severity Score (ISS) < 0.001 

Minor (1 – 8) 28 (2.7%) 31 (1.1%) 
Moderate (9 – 15) 534 (51.3%) 524 (18.1%) 
Severe (16 – 26) 478 (46%) 2338 (80.8%) 
Glasgow Coma Score (GCS) < 0.001 

12 – 15 1007 (96.8%) 2596 (89.7%) 
9 – 11 5 (0.5%) 81 (2.8%) 
3 – 8 28 (2.7%) 216 (7.5%) 
Hospital Teaching Status (%) 0.044 

University 697 (67%) 1838 (63.5%) 
Community 343 (33%) 1055 (36.5%) 
Hospital Type (for-profit) 91 (8.8%) 290 (10%) 0.234 
Hospital Region < 0.001 

Midwest 288 (27.7%) 878 (30.3%) 
Northeast 90 (8.7%) 349 (12.1%) 
South 439 (42.2%) 977 (33.8%) 
West 223 (21.4%) 689 (23.8%) 
ACS Trauma Level 0.108 
I 789 (75.9%) 2121 (73.3%) 
II 251 (24.1%) 772 (26.7%) 

ACS = American College of Surgeons 
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Notably, our NTDB cohort encompasses those treated in years after
he Affordable Care Act (ACA) was enacted, suggesting patients may
till be at risk of not utilizing critical healthcare resources due to cost
espite more Americans being insured overall. The main aim of the ACA
as to improve healthcare delivery and outcomes for patients [29] . The
CA has had the most poignant effect on reducing the number of unin-
ured by improving the availability of health insurance through a variety
f mechanisms [ 30 , 31 ]. From 2010 to 2016 the uninsured rate fell by
early half [32] . While there have been many tangible benefits since
he law’s authorization in 2010, studies have found that it has had its
hortcomings [33] . Particularly germane to the present study, Moffett
t al. (2017) [22] found that uninsured patients were slightly less likely
OR: .48, p < .001) to be discharged to a non-home destination after the
4 
CA as compared to before (OR: .56, p < .001). Despite this, the unique
haracteristics of the post-ACA uninsured population, which may con-
ribute to this finding, remain poorly understood. Still, approximately
0 million Americans currently do not have health insurance [32] . Half
f these constituents qualify for an ACA subsidy via Medicaid coverage
r through the Marketplaces but do not access them [32] . The reasons
or these phenomena are beyond the scope of the present discussion, but
ighlight the areas for improvement in care for uninsured patients with
CI. 

We also report that patients with Medicare have higher odds of non-
ome discharge. Prior analyses have come to similar conclusions, with
edicare patients more likely to be discharged to another healthcare

acility after hospitalization [ 25 , 27 , 34 , 35 ]. However, these studies ex-
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Table 2 

Factors predictive of non-home discharge after surgical management of traumatic cervicothoracic spine fracture on 
multivariable logistic regression. 

Variable Odds Ratio 95% CI P-value 

Age 

16-25 1 (Base) (Base) 
26-45 0.86 0.69 - 1.08 0.189 
46-65 1.27 1.01 - 1.59 0.044 

66-75 2.58 1.75 - 3.82 < 0.001 

> 75 3.59 2.26 - 5.71 < 0.001 

Gender 

Female 1 (Base) (Base) 
Male 1.29 1.07 - 1.56 0.007 

Race 

White 1 (Base) (Base) 
Hispanic 0.88 0.67 - 1.16 0.356 
Black 1 0.78 - 1.30 0.975 
Insurance Status 

Private 1 (Base) (Base) 
Medicare 1.45 1.08 - 1.96 0.015 

Medicaid 1.08 0.84 - 1.39 0.546 
Uninsured 0.47 0.37 - 0.60 < 0.001 

Major Psychiatric Disorder 

No 1 (Base) (Base) 
Yes 1.40 1.03 - 1.90 0.034 

Alcohol Use Disorder 

No 1 (Base) (Base) 
Yes 1.19 0.92 - 1.53 0.188 
Substance Use Disorder 

No 1 (Base) (Base) 
Yes 1.22 0.91 - 1.64 0.190 
Fracture Region 

Cervical 1 (Base) (Base) 
Thoracic 1.42 1.16 - 1.72 0.001 

Cervicothoracic 0.81 0.64 - 1.03 0.091 
Injury Severity Score (ISS) 

Minor (1 - 8) 1 (Base) (Base) 
Moderate (9 - 15) 0.90 0.51 - 1.59 0.715 
Severe (16 - 26) 5.21 2.96 - 9.18 < 0.001 

Glasgow Coma Score (GCS) 

12 – 15 1 (Base) (Base) 
9 – 11 4.8 1.90 - 12.11 0.001 

3 - 8 2.78 1.81 - 4.27 < 0.001 

Intent of Injury 

Unintentional 1 (Base) (Base) 
Assault 1.05 0.5 - 2.22 0.899 
Self-inflicted 1.44 0.41 - 5.02 0.567 
Mechanism of Injury 

Motor vehicle driver/occupant 1 (Base) (Base) 
Pedestrian 1.47 0.73 - 2.99 0.283 
Other transportation 0.86 0.66 - 1.13 0.282 
Fall 1.30 1.07 - 1.57 0.007 

Struck by/against 1.33 0.90 - 1.98 0.157 
Other 1.48 0.68 - 3.24 0.329 
Hospital Type 

Non-profit 1 (Base) (Base) 
For profit 1.27 0.96 - 1.69 0.094 
Region 

Midwest 1 (Base) (Base) 
Northeast 1.30 0.96 - 1.76 0.085 
South 0.78 0.64 - 0.96 0.020 

West 1.07 0.85 - 1.34 0.581 
Hospital Teaching Status 

University 1 (Base) (Base) 
Community 1 0.80 - 1.24 0.982 
ACS Trauma Level 

I 1 (Base) (Base) 
II 1.18 0.93 - 1.49 0.167 

ACS = American College of Surgeons. 
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lusively focused on patients of all types of trauma in the NTDB or pa-
ients with traumatic brain injuries, but no patients with traumatic SCI
s was the focus of the present study. There may be several reasons
or this paradigm found in previous studies and identified in our own.
irst, Medicare patients, by definition, are older and therefore may re-
5 
uire more assistance to regain their functional independence. Second,
he initial period of a Medicare-covered SNF stay has no cost-sharing
r daily copayments for the patient [13] . This period, generally of 20-
ays, is fully subsidized by Medicare which has raised concerns that
ome of this care may be unnecessarily driving up costs for Medicare
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Fig. 3. Propensity to be discharged to a non-home destination by geographic region. 

Fig. 4. The multivariate model showed reasonable predictive value 
for non-home discharge after SCI, with a computed AUC value of 
0.774. 
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eneficiaries [13] . Interestingly, cost-sharing of this first portion of SNF
lacement has resulted in shorter length of stays, suggesting implement-
ng cost sharing to potentially reduce unnecessary Medicare claims [13] .
xtending these findings to the present study, particularly the uninsured
opulation, suggests that patients may not be utilizing healthcare re-
ources, such as SNFs, due to personally borne costs without insurance
overage. 

We initially hypothesized that psychosocial variables such as a diag-
osis of a major psychiatric disorder, AUD, and SUD influences health-
are utilization after discharge. Only a diagnosis of a major psychi-
6 
tric disorder was found to be predictive of an increased chance of
 non-home discharge. Prior studies have similarly reported an in-
reased utilization of healthcare resources in patients with mental ill-
ess [ 16 , 36 , 37 ]. For example, our previously published research demon-
trated that patients diagnosed with major psychiatric disorder, alcohol
se disorder, and substance use disorder were more likely to receive an
RI following spinal trauma [38] . Additionally, Wagner et al. and Bail-

argeon et al. found that patients with similar disorders had increased
ikelihoods of overnight hospital stays and emergency room treatment
 39 , 40 ]. While these studies did not prove causality, authors have ad-
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ocated that patients with psychiatric illness may benefit from mental
ealth services surrounding their respective illness, and recovery follow-
ng illness, to reduce unnecessary medical visits [36] . 

Furthermore, we show that patients with severe ISS [16–26] were
ignificantly associated with higher odds of non-home discharge com-
ared to patients with minor ISS scores. In a single-institutional cohort
tudy, Claridge et al. similarly found that increasing ISS was an inde-
endent predictor or discharge to a rehabilitation facility following hos-
italization for spinal cord injury (p < 0.002) [41] . This finding is also
omplemented by our group’s recent work which found that high ISS
nd low GCS scores were associated with longer lengths of stay, suggest-
ng more severe injury and need for rehabilitation post-hospitalization
42] . 

Lastly, we found that patients in the Southern United States are sig-
ificantly less likely to be discharged to another healthcare or rehab
acility following SCI, after correcting for other patient specific covari-
tes. Prior analyses have also found regional variation of discharge dis-
osition [ 27 , 43 ]. Interestingly, the largest overall proportion of home
ealth agencies (48.3%) are located in the South, which could explain
his phenomenon as patients may have more access to home healthcare
ervices following their injury [44] . It is also possible families of patients
ay be more willing to take care of patients at home following their in-

ury. Sociology literature has suggested the there is an emphasis on the
olidarity of the nuclear family in the Southern United States rooting
ack to traditional values of an agrarian rural class [45] . However, the
resent analysis is not designed to prove causality in this relationship,
nd whether home healthcare is indeed providing the same proven out-
ome benefit as acute post-SCI rehabilitation for patients in this region
s unclear. 

imitations 

The present article is not without limitations, most of which are
nherent in administrative data analysis. While the NTDB is a large
atabase powered to answer our question, it lacks data granularity
pecifically regarding to the type of spine fracture and SCI severity (e.g.,
merican Spinal Injury Association, or ‘ASIA,’ classification). Decision

o discharge a patient to another healthcare facility for rehabilitation
ollowing SCI depends to some degree on the severity of the injury and
ype of fracture, which we were unable to include as a covariate. How-
ver, given this weakness of the database to account for injury sever-
ty, we utilized the GCS and ISS scales, which are not directly related
o the spine, but lend some, albeit incomplete, information regarding
he patient’s injury severity upon presentation. Another reason GCS and
SS scales were utilized stems from the NTDB’s lack of information on
racture morphologies, possibly more relevant metrics such as the ASIA
mpairment scale, and specific injury mechanisms such as distraction
r translocation injuries. Therefore, given the limitations of the dataset,
CS and ISS scales were employed to characterize the overall severity
f the patients’ injuries upon presentation. Additionally, we were only
ble to include the presenting GCS of each patient and not the GCS at
ischarge as the NTDB does not contain such information. Including the
CS at discharge as a covariate may have augmented our findings, but
e were unable to do so due to the limitations of the NTDB. 

We were also able to include information on the fracture location
ithin the spine, which lends pertinent information as spinal fractures
t different levels carry unique motor and sensory deficits, differing out-
omes, and differing long-term sequalae [ 46 , 47 ]. Still, the NTDB does
ot contain an ideal set of variables to objectively assess in which in-
tances non-home discharge was indicated and justified and in which
ases home discharge would have been appropriate. This lack of granu-
arity may conceal potential confounding variables that we were unable
o account for within the regression models. 

It is possible that some patients may have been transiently in the re-
ion in which they received surgery and reside in another region. The
lace of residence is not available within the NTDB, only the region in
7 
hich the patient was treated is present within the dataset. Thus, we
ere unable to correct for place of residence in the present analysis.
hile injury and subsequent treatment may have occurred in a region

utside of where the patient resides, this is likely a relatively uncom-
on phenomenon, given that the majority of injuries in our study were

aused by motor vehicle accidents or falls, a finding previously docu-
ented in the literature [48] . As motor vehicle accidents and falls most

ommonly occur at home or near home, it is unlikely that many pa-
ients in the present study were injured in non-home regions [49–52] .
inally, the NTDB is a voluntary database prone to missing coding data
eading to sampling bias. This potentially limits the present study’s gen-
ralizability to only those institutions that electively submit data. Future
tudies should survey patients’ reasons for not accessing rehabilitation
ven when medically indicated. 

onclusions 

After correcting for injury severity, mechanism, and location, unin-
ured patients are significantly less likely to be discharged to alterna-
ive healthcare facilities, such as acute rehabilitation centers or SNFs,
ollowing surgical management for spine fracture with SCI. Cost-related
arriers accessing rehabilitation services still seem to exist for patients
ollowing surgical management of traumatic cervical or thoracic spine
racture with SCI. We suggest further research regarding solutions to this
ssue, such as the efficacy of commercial health center or Community
ealth Center-run programs assisting uninsured individuals apply for

nsurance following illness, emergency funds reimbursing hospital and
ealthcare providers treating uninsured patients with severe injury, and
he efficacy of patient navigators in addressing health disparities and
acilitating healthcare access and quality among the uninsured follow-
ng debilitating injury. SCI also carries a significant burden globally,
ith patients in developing countries facing disparities concerning ac-

ess to surgical intervention and patient follow-up. More research into
ariations in discharge disposition for patients with surgically managed
raumatic SCI is needed. 
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