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Abstract

Background—There is a perception among surgeons that hospitals disproportionately transfer
unfavorably insured patients for emergency surgical care. Emergency Medical Condition (EMC)
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designation mandates referral center acceptance of patients for whom transfer is requested. We
sought to understand whether unfavorably insured patients are more likely to be designated as
EMCs.

Materials and Methods—A retrospective cohort study was performed of patient transfers from
a large network of acute care facilities to emergency surgery services at a tertiary referral center
from 2009-2013. Insurance was categorized as favorable (commercial or Medicare) or unfavorable
(Medicaid or uninsured). The primary outcome, transfer designation as EMC or non-EMC, was
evaluated using multivariable logistic regression. A secondary analysis evaluated uninsured
patients only.

Results—There were 1,295 patient transfers in the study period. Twenty percent had unfavorable
insurance. Favorably insured patients were older with fewer non-white, more comorbidities,
greater illness severity, and more likely transferred for care continuity. More unfavorably insured
patients were designated as EMCs (90% vs 84%, p<0.01). In adjusted models, there was no
association between unfavorable insurance and EMC transfer (OR 1.61, 0.98-2.69). Uninsured
patients were more likely to be designated as EMCs (OR 2.27, 1.08-4.77)

Conclusions—The finding that uninsured patients were more likely to be designated as EMCs
suggests non-clinical variation that may be mitigated by clearer definitions and increased inter-
facility coordination to identify patients requiring transfer for emergency medical conditions.
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1. Introduction

Patient transfers between acute care hospitals comprise up to 30% of admissions to tertiary
center acute care surgery services.[1] Transfers are typically performed to address a
mismatch between patient needs and provider or facility capacities.[2] Recognition of the
potential for patient selection by non-clinical factors such as ability to pay resulted in the
creation of the Emergency Medical Treatment and Active Labor Act (EMTALA) in 1986,
which mandated that capable facilities accept in transfer those patients presenting to an acute
care facility emergency department whose needs exceed the capacity of the facility at which
they are currently being treated.[3] Such patients are designated by referring providers as
Emergency Medical Conditions (EMCs), and referral center acceptance is required by law.
[4] There is currently no coordinated infrastructure to define patient needs and facility
capacities for non-trauma emergency surgical patients. As a result, these need-capacity
mismatches are determined by referring facility providers on a case-by-case basis rather than
in a uniform fashion. This lack of standardization permits variability in selection of transfer
patients on both clinical and non-clinical factors.

Existing literature suggests notable variation in transfer rates based on insurance status, but
is limited in the ability to adjust for clinical factors such as severity of illness, and does not
differentiate reasons for transfer.[5-14] Further, insurance status appears to be less
influential in patient transfers from inpatient settings, to which EMTALA typically does not
apply.[5] We suspect that EMC transfer designation is an important mechanism by which
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unfunded patients and those with unfavorable insurance are transferred at disproportionately
higher rates as EMTALA-relevant cases. Therefore, we tested the hypothesis that
unfavorably insured transfer patients are more likely to be designated as EMCs.

2. Materials and Methods

A retrospective cohort study was performed of patient transfers from a large referral network
of acute care hospital emergency departments to Vanderbilt University Medical Center
(VUMC) from January 1, 2009 through December 31, 2013. Adult patients admitted to the
tertiary referral center's general surgery, thoracic surgery, urology, and vascular surgery
services were included. Patients transferred from a non-acute care facility, including
rehabilitation hospitals and long term acute care facilities, were excluded (2% of cohort).
Because EMTALA does not apply to inpatient transfers, patients who were admitted to the
referring facility prior to transfer were excluded. Those patients who were transferred to the
referral center but not admitted were also excluded because it was not possible to determine
whether the transfer was for care by one of the included surgical services. The study was
approved by Vanderbilt University's Human Research Protection Program and Institutional
Review Board.

Data were collected from the tertiary referral center's administrative records, patient
electronic medical records, and referring facility documentation. All patients for whom
transfer was requested were reviewed by VUMC's Access Center, which coordinates inter-
hospital transfers for our facility. Information collected by VUMC Access Center from
providers requesting transfer included patient insurance status, transfer diagnosis, reason for
transfer, and whether the referring provider declared the transfer to be an Emergency
Medical Condition (EMC) or non-EMC. Administrative records, including VUMC Access
Center records, are maintained in the institution's Enterprise Data Warehouse (EDW), and
include clinical and billing data for each patient encounter. Data obtained from referring
facility records were abstracted via electronic medical records by a physician.

The primary exposure of patient insurance status was categorized as favorable or
unfavorable using a previously published categorization scheme.[13, 12] Individuals insured
by a commercial, Medicare, or federal (VA/Tricare) payer were defined as having favorable
insurance. Unfavorable insurance included Medicaid and uninsured patients. Information on
individual patient insurance status was ascertained from VUMC Access Center records,
which reflected the insurance status reported by the referring provider. For transfers for
which VUMC Access Center documentation of insurance status was not available (<1%),
the insurance status documented in the referral center's billing records was used instead. The
primary outcome measure was referring provider designation of the transfer as an EMC
versus non-EMC transfer.

The analysis was performed at the level of the patient transfer. Transfers for patients with
favorable insurance were compared to those with unfavorable insurance for the outcome of
EMC designation, adjusting for relevant confounders. Patient comorbidity and severity of
illness at the time of transfer were measured by calculating Elixhauser Comorbidity Scores
and Acute Physiology Scores (APS) using previously published methods.[15, 16]
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Comorbidities were identified from the referral center's administrative records based on
ICD-9 codes for the index admission. Acute Physiology Scores relied on the first set of
laboratory tests and vital signs performed upon patient arrival to the referral center, as well
as documentation of each patient's mental status on arrival according to the admitting
service history and physical exam. Missing vital sign and basic laboratory values (3%) were
coded as normal. Missing arterial blood gas values (76%) were also coded as normal,
assuming that such tests would primarily be performed if there was clinical concern that
they might be abnormal. This is consistent with assumptions made by the developers of the
Acute Physiology Score in handling missing values.[16] Patients with unknown race were
excluded in the primary analysis, but the effect of excluded patients was investigated in
sensitivity analyses.

Descriptive statistics were used to compare patient and transfer characteristics by insurance
status using chi-squared tests for categorical variables and student's t-test or Wilcoxon rank
sum test for continuous variables, depending on their distributions. The unadjusted
association between insurance status and transfer designation as EMC or non-EMC was
evaluated using a chi-squared test. Other unadjusted bivariate comparisons between
covariates and the primary outcome included chi-squared tests for categorical variables and
simple logistic regression for continuous exposures. Referring hospitals were compared
based on the volume of transfer patients each contributed to the sample divided into
quartiles as very low volume (1-15 transfers/5 years), low (16-33), moderate (34-53), or
high (54-149). A multivariable logistic regression model was created to estimate the
association of insurance status with emergent transfer designation, adjusting for patient age,
race, Elixhauser Comorbidity Score, Acute Physiology Score, admitting service, year of
transfer request, reason for transfer, and whether each patient transfer was related to having
undergone a prior procedure at the referral center.

In secondary analyses, patient insurance status was re-categorized as “uninsured” if the
patient had no insurance and “insured” if the patient had any insurance, including Medicaid,
and unadjusted and adjusted tests of association were performed. Finally, insurance types
were included as separate variables in the model (Commercial, Medicare, Medicaid, and
uninsured) and another adjusted model was created. Sensitivity analyses were performed for
race and Acute Physiology Scores to assess the potential impact of missing data on the
results. All models were adjusted to account for within subject correlation due to patients
who had more than 1 eligible transfer during the study period (<7% of sample).

3. Results

The initial patient cohort included 2,221 patients who were admitted to an included surgical
service at the tertiary referral center after transfer from another acute care hospital. Transfers
for patients with admission at the referring hospital (888, 40%) and unknown race (38, 3%)
were excluded, yielding a cohort of 1,295. The population was on average 56 +17 years old,
53% male, 91% Caucasian. Eighty percent of the population had favorable insurance
(Commercial 39%, Medicare 41%) while 20% had unfavorable insurance (Medicaid 9%,
Uninsured 11%). Patients with favorable versus unfavorable insurance differed with respect
to age, race, Elixhauser Comorbidity Scores, Acute Physiology Scores, reason for transfer,
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and whether a prior procedure has been performed at the referral center that was related to
the transfer diagnosis (Table 1).

In unadjusted analyses, patients with unfavorable insurance were more likely to be
designated by referring providers as EMC transfers (90% versus 84%, Unadjusted Odds
Ratio (OR) 1.74, 95% Confidence Interval (Cl) 1.12-2.72) (Table 2). After adjustment for
relevant covariates, the observed association was not significant (Adjusted OR 1.61, 95% ClI
0.98-2.69) (Table 3 and Figure 1). Transfers to the vascular surgery service, transfers
performed in later years of the study, and transfers for continuity of care or patient/family
request were less likely to be designated as EMC transfers. No factors were positively
associated with emergent transfer designation in the adjusted model (Figure 1). Repeating
the analysis with insurance status categorized as “uninsured” or “insured” demonstrated an
association between lack of insurance and EMC transfer designation in both unadjusted
(93% for uninsured versus 85% for insured, p<0.01) and adjusted analyses (OR 2.27, 95%
Cl 1.08-4.77) (Table 3). The additional model including each payer status as a separate
category also demonstrated that uninsured patients, relative to commercially insured
patients, were more likely to be designated as EMCs (OR 2.30, 95% CI 1.08-4.91), while
there was no evidence of association between EMC designation and Medicare (OR 0.97,
95% CI 0.64-1.48) or Medicaid insurance (OR 1.16, 95% CI 0.60-2.22) (Table 3).

Inclusion of patients with unknown race did not alter the results of the multivariable logistic
regression model. Replacement of patient transfers of unknown race in either the “white” or
“nonwhite” categories also did not impact observed associations in the adjusted model.
Finally, models excluding Acute Physiology Scores, but still including Elixhauser
Comorbidity Scores for risk adjustment, did not alter the findings.

4. Discussion

In risk-adjusted analyses of patient transfers from acute care facilities to a tertiary referral
center for acute surgical care, uninsured patients were more likely to be designated as
Emergency Medical Condition transfers for which tertiary center acceptance was
compulsory. Findings for patients insured by Medicaid were not significant. In the absence
of clear guidelines for appropriateness of EMC designation, this suggests the influence of a
non-clinical factor, patient payer, in the EMC designation of patient transfers.

This finding may elucidate a mechanism by which insurance-related disparities in transfer
patient selection and processes have been observed in other populations. Most prior work
addresses differences in payer mix for patients who are transferred from versus admitted to
the facilities at which they initially present. An assessment of payer mix among patient
transfers for medical and surgical disease categories with highest rates of transfer using the
National Emergency Department Sample (NEDS) demonstrated that uninsured patients and
those insured by Medicaid were more likely to be transferred than patients insured by
private payers or Medicare. Of note, these estimates were adjusted for comorbidity burden
of the population, but not for acute illness severity.[8] A similar study specific to major
trauma patients who initially presented to non-trauma emergency departments found that
after adjustment for mechanism of injury and injury severity score, uninsured patients were
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more likely to be transferred to a trauma center whereas insured patients were more likely to
be admitted to the non-trauma center.[6] This finding among trauma transfers was
corroborated by evaluations of payer mix among head-injured patients using the National
Trauma Data Bank (NTDB) and regional studies of trauma patients.[14, 17] Associations
between transfer and less favorable insurance have also been demonstrated in general patient
populations using the National Hospital Ambulatory Medical Care Survey (NHAMCS) and
in patients with vascular emergencies.[18, 7] We are aware of a single study that found no
difference in payer mix among transferred trauma patients relative to non-transferred
patients using the general NTDB population.[19]

Other studies address payer mix variation among referral centers that receive patients in
transfer relative to patients who are directly admitted to those facilities, and have yielded
varying results. In general, more transfer patients have favorable payers than unfavorable
payers, which reflects the distribution of health insurance in the general population.[13, 20]
However, the underlying demographics of each referral center's proximate population may
influence whether transferred patients worsen or improve an individual hospital's payer mix.
While in some cases accepting transfer patients results in a greater proportion of patients
without insurance or with Medicaid,[9, 10] in other cases inter-hospital transfer does not
alter or even improves a facility's payer mix.[11, 21, 22]

To our knowledge, this study is the first to evaluate the association of insurance status with
EMC transfer designation. We tested the hypothesis that EMC transfer designation is a
mechanism by which patients with unfavorable insurance are transferred at
disproportionately higher rates. Our finding that uninsured patients were more likely to be
designated as EMCs in a risk-adjusted model supports this; however, we did not observe a
significant association between Medicaid insurance and EMC designation.

The finding that uninsured patients were more likely to be designated as EMC transfers
could have increasingly important implications for tertiary referral centers. Prior work
suggests that transfer patients pose greater financial risk to accepting hospitals.[23] Recent
changes in payer mix and planned reductions in federal subsidization of many referral
centers under the Patient Protection and Affordable Care Act (PPACA) could increase the
financial liability of some referral centers. The PPACA included planned reductions, now
scheduled for 2017, in disproportionate share payments to hospitals that provide high
volumes of uncompensated care with the expectation that patients who previously received
uncompensated care would become insured through Medicaid or a commercial payer
through the health insurance exchange. The fiscal impact is expected to be greatest in those
states that elected not to expand Medicaid, which are projected to receive diminished
funding for uncompensated care despite little to no change in the proportion of uninsured
patients for whom care is provided.[24]

If transfer differentially selects unfavorably insured patients, tertiary referral hospitals may
face greater financial risk in an already strained healthcare system. It is also understandable
that smaller referring hospitals, with operating margins that can be very narrow, may be
unable to care for unfavorably or uninsured patients even if these hospitals have clinical
support and capabilities to do so. This tension between referring and accepting facilities
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needs to be addressed to prevent fragmented and suboptimal patient care. Patient selection
for transfer might be improved through mutually-developed standards that remain sensitive
to individual situations.

The adjusted model also illustrates a temporal decline in EMC designations during the three
most recent years of the study relative to the first two years. The reason for this is unclear,
but could reflect improved relationships between centers requesting transfer and the tertiary
referral center of study. An affiliated network of hospitals was formed during the study
period, which may be associated with increased inter-hospital coordination and mutually
beneficial transfer arrangements. If this trend is widespread, it could mitigate projected
financial hardships to referral centers while improving inter-facility transitions for patients.

This study reflects the experience of a single referral network in the Southeast, which may
not be generalizable to other regions. The racial distribution of this population is not
representative of the general population. Additionally, the payer mix represented in this
cohort includes fewer patients with commercial insurance and more patients covered by
Medicare than national averages, which reflects the higher mean age of the population. The
proportion of patients with no insurance is lower than national averages (9% versus 15%).
[20] Insurance status was defined based on the requesting provider's report to the referral
hospital VVanderbilt Access Center, which was perceived as most relevant given the same
entity designated the transfer as EMC or non-EMC. It is not known whether referring
facilities or individual referring providers were aware of patient payer status when making
transfer designations. If referring facilities were not aware of payer status, this suggests that
the observed increase in EMC-designations for uninsured patients may be attributed to other
unmeasured variables that correlate with payer status.

Another limitation is our inability to capture all laboratory and vital sign values comprising
each patient's Acute Physiology Score, which reflects severity of illness. The majority of
missing data were arterial blood gas values. Under the assumptions that data are missing
because the test was not performed, and that it would only be performed for critically ill
patients, we coded these values as normal to calculate the composite scores. However, we
acknowledge that data could be missing for other unknown reasons, which could skew the
results.

The categorization scheme for favorably versus unfavorably insured patients was based on
prior work. We recognize that from the standpoint of financial incentives, profit margins are
greatest for privately insured patients, followed by Medicare, then Medicaid. Knowing that
under the PPACA, more uninsured patients are becoming insured by Medicaid, we believed
our conclusions would have greater relevance if these two categories were combined in the
primary analysis.

Patients who were transferred but not admitted to our referral center are not captured in this
cohort. Based on our institution's records, this occurs in approximately 10% of transfers.
Given the high volume of transfers to the study institution (approximately 8000 per year)
and variation in how service-specific documentation is catalogued in the electronic medical
record, we were not able to determine what proportion of this non-admitted population was
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transferred for care by an included surgical service, but we suspect rates are lower for
surgical services than non-surgical services based on clinical experience. We do not expect
such patients to be different from admitted patients with respect to payer status; however it
is certainly possible that insurance-related disparities exist at the level of the receiving
facility emergency department in selecting which transfer patients are admitted to the
tertiary center and which are discharged from the emergency department.

Similarly, we are unable to comment on how transfer diagnoses from referring facility
providers compared with final diagnoses made at the referral center or on the clinical
appropriateness of Emergency Medical Condition designation. The relationship between
insurance status and EMC designation could be further evaluated in a prospective fashion
using pre-defined criteria for emergent conditions and real-time collection of insurance data
from referral center billing records.

5. Conclusions

Uninsured surgical patients were more likely to be designated as EMCs by transferring
facilities, for which tertiary referral center acceptance was mandatory under EMTALA. No
effect was observed for patients insured by Medicaid. This non-clinical variation may
impact referral center finances and transfer patient care, and may be improved through
collaboratively-defined transfer indications and improved coordination between centers
requesting and receiving patients in transfer for acute surgical care.
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Figure 1.

Adjusted odds of Emergency Medical Condition (EMC) designation for patient transfers to a
tertiary referral center emergency surgical service from 2009-2013. OR=0dds ratio,
LCL=lower confidence limit, UCL=upper confidence limit

J Surg Res. Author manuscript; available in PMC 2017 February 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Broman et al.

Characteristics of Patient Transfers by Payer Status

Table 1

Characteristic

| Favorable Insurance N=1038 | Unfavorable Insurance N=257 | P-Value

Age (years, mean+SD) | 59+17 | 44114 | <0.01
Male Gender (N, %) | 547 (53) | 137 (53) | 0.86
Non-White Race (N, %) | 82 (8) | 36 (14) | <0.01
Elixhauser Comorbidity Score™ (meanSD) | 7.0£8.3 | 4.7£7.6 | <0.01
Acute Physiology Scoret (mean+SD) | 3.9£36 | 4.2£3.3 | 0.03
Insurer (N, %)
Private/Commercial 508 (49) 0 (0)
Medicare 530 (51) 0 (0)
<0.01
Medicaid/State 0(0) 118 (46)
Uninsured/Self-pay 0 (0) 139 (54)
Service (N, %)
General Surgery 637 (61) 157 (61)
Thoracic Surgery 77 (7) 23 (9) 084
Vascular Surgery 204 (20) 47 (18) '
Urologic Surgery 120 (12) 30(12)
Year of Service (N, %)
2009 216 (21) 54 (21)
2010 187 (18) 54 (21)
2011 228 (22) 41 (16) 0.28
2012 153 (15) 42 (16)
2013 254 (24) 66 (26)
Reason for Transfer (N, %)
Higher Level of Care/Specialist 585 (56) 182 (71)
Continuity of Care 397 (38) 58 (23)
<0.01
Patient/Family Request 43 (4) 8(3)
Other 13 (1) 9 (4)
Prior Related Procedure at Referral Center (N, %) 322 (31) 49 (19) <0.01
Referring Hospital Transfer Volume (N, %)
Very Low 275 (26) 54 (21)
Low 250 (24) 76 (30)
0.14
Moderate 270 (26) 62 (24)
High 243 (23) 65 (25)

*
Elixhauser Comorbidity Scores can range from -19 to + 89, with 0 being normal.
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TAcute Physiology Scores can range from 0 to 48, with 0 being normal.
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Table 2
Patient Transfer Characteristics by Emergency Medical Condition Designation

Characteristic | Non-EMC N=189 | EMC N=1,106 | Unadjusted Odds (95% CI)
Age (years, mean, SD) | 57+17 | 56+17 | 1.00 (0.99-1.01)
Male Gender (N, %) | 98 (52) | 586 (53) | 1.05 (0.77-1.43)
Non-White Race (N, %) | 20 (11) | 98 (9) | 0.82 (0.49-1.37)
Elixhauser Comorbidity Score (mean+SD) | 6.0£7.5 | 6.6+8.3 | 1.01 (0.99-1.03)
Acute Physiology Score (mean+SD) | 3.4+2.7 | 4.1+3.6 | 1.06 (1.01-1.11)
Unfavorable Insurance (N, %) | 25 (13) | 232 (21) | 1.74 (1.12-2.72)
Service (N, %)

General Surgery 99 (52) 695 (63) REF

Thoracic Surgery 11 (6) 89 (8) 1.15 (0.60-2.23)

Vascular Surgery 59 (31) 192 (17) 0.46 (0.32-0.66)

Urologic Surgery 20 (11) 130 (12) 0.93 (0.55-1.55)
Year of Service (N, %)

2009 25 (13) 245 (22) REF

2010 28 (15) 213 (19) 0.78 (0.44-1.37)

2011 49 (26) 220 (20) 0.46 (0.27-0.77)

2012 34 (18) 161 (15) 0.48 (0.28-0.84)

2013 53 (28) 267 (24) 0.51 (0.31-0.85)
Reason for Transfer (N, %)

Higher Level of Care/Specialist 78 (41) 689 (62) REF

Continuity of Care 87 (46) 368 (33) 0.48 (0.34-0.67)

Patient/Family Request 22 (12) 29 (3) 0.15 (0.08-0.27)

Other 2(1) 20 (2) 1.13 (0.26-4.93)
Prior Related Procedure at Referral Center (N, %) 66 (34) 305 (28) 0.71 (0.51-0.98)
Referring Hospital Transfer Volume (N, %)

Very Low 45 (24) 284 (26) REF

Low 45 (24) 281 (25) 0.99 (0.63-1.54)

Moderate 53 (28) 279 (25) 0.83(0.54-1.28)

High 46 (24) 262 (24) 0.90 (0.58-1.41)
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Table 3
Comparison of Multivariable Logistic Regression Models by Method of Payer Status
Categorization
Model™ Adjusted Odds of EMCT Designation | 95% Confidence Interval
Model 1
Favorable Insurance REF REF
Unfavorable Insurance | 1.61 0.98-2.69
Model 2
Insured REF REF
Uninsured 2.27 1.084.77
Model 3
Commercial REF REF
Medicare 0.97 0.64-1.48
Medicaid 1.16 0.60-2.22
Uninsured 2.30 1.08-4.91

*
All models similarly adjusted for patient age, gender, race, Elixhauser Comorbidity Score, Acute Physiology Score, year, surgical service, reason
for transfer, and any prior related procedure at the referral center

+

EMC = Emergency Medical Condition
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